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PHASE Il HYDROGEOLOGIC CHARACTERIZATION REPORT - VALLEY WASTE
DISPOSAL COMPANY — CYMRIC FIELD STUDY AREA, KERN COUNTY

The enclosed memorandum prepared by Central Valley Regional Water Quality Control Board
(Central Valley Water Board) staff contains a review of the 24 April 2007 Phase |
Hydrogeologic Characterization Report for the Valley Waste Disposal Company (VWDC)
McKittrick 1 Facility prepared by Geomega Inc.

As a result of the review, Central Valley Water Board staff has the following recommendations:

1) Determine the wastewater depth and collect wastewater samples semi-annually from
monitoring wells CYM-19H1 and CYM-17N1. Determine the groundwater depth and collect
a groundwater sample from monitoring well CYM-21D1. Have the samples analyzed for
general minerals, petroleum hydrocarbons, and the stable isotopes of oxygen and
hydrogen.

2) Sound sentinel wells CYM-17K1, CYM-17Q1, and CYM-17M1 semi-annually for the
presence of liquid. Should liquid be present in any well, the depth needs to be determined
and a sample collected and analyzed for the same constituents as indicated in
Recommendation 1.

3) Submit semi-annual monitoring reports to the Central Valley Water Board staff containing

- the laboratory certified analytical results, water level elevations, and any appropriate
narrative. The report also needs to contain the daily discharge rate to the McKittrick 1
Facility during the reporting period.

4) Should wastewater migrate to any of the sentinel wells, VWDC needs to submit a work
plan for evaluating the extent of the wastewater plume.

By 16 October 2009, please submit a sampling and analysis plan for the monitoring wells at
the McKittrick 1 Facility that considers the above recommendations. If you have any questions,

please call Jim Dowdall of this office at (559) 445-5108.

AMES K. DOWDALL SHELTON R. GRAY
Engineering Geologist Senior Engineering Geologist
Professional Geologist #4830
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SUBJECT: PHASE Il HYDROGEOLOGIC CHARACTERIZATION REPORT - VALLEY
WASTE DISPOSAL COMPANY - CYMRIC FIELD STUDY AREA, KERN
COUNTY

BACKGROUND

Valley Waste Disposal Company (VWDC) operates four oil field wastewater disposal pond
facilities (McKittrick 1, McKittrick 1-1, McKittrick 6, and McKittrick 7) northwest of the town of
McKittrick in western Kern County (see attached Figures 1 and 2). The ponds receive
wastewater high in total dissolved solids (TDS) from numerous hydrocarbon production
facilities in the Cymric Oil Field. The initial characterization work is being focused on the
VWDC McK:ittrick 1 facility (1 and 1-3) (Facility) where the current disposal rate is
approximately 60,000 barrels/day. Disposal operations at this facility have been on-going
since the 1950's.

A Phase | Hydrogeologic Characterization conducted during November 2002, involved
drilling and installing three monitoring wells (CYM-19H1, CYM-17N1, and CYM-21D1)
northeast of the Facility (see attached Figure 4 from Phase |l Characterization Report). The
Facility is in Section 19, T28S, R22E, MDB&M off the east flank of the Cymric Qil Field. The
purpose was to determine the extent of subsurface wastewater migration from the ponds.

Central Valley Regional Water Quality Control Board (Central Valley Water Board) staff
concluded in part, in 24 August 2004 correspondence to VWDC regarding the Phase |
characterization that:

1) Welils CYM-19H1 and CYM-17N1 monitor produced oilfield wastewater migrating from
the Facility.

2) The wastewater has migrated deeper in CYM-19H1 than CYM-17N1 but, probably no
deeper than the Corcoran Clay Equivalent.

3) The wastewater has migrated laterally at least as far as CYM-17N1 but not as far as
CYM-21D1 (between approximately 4,000 — 6,600 feet).

4) The lateral extent of wastewater migration is unknown.

California Environmental Protection Agency
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In response to the Phase | Hydrogeologic Characterization, Central Valley Water Board staff
recommended that VWDC install additional wells between CYM-17N1 and CYM-21D1 to
determine the lateral extent of the produced wastewater migration. Borings for the Phase |
Hydrogeologic Characterization were to be drilled as deep as the top of the Corcoran Clay
Equivalent using the same procedures as used during Phase |.

SUMMARY OF PHASE Il HYDROGEOLOGIC CHARACTERIZATION REPORT

The Phase Il Hydrogeologic Characterization Report (Report), dated 24 April 2007, was
prepared by Geomega Inc., for VWDC. The characterization field work was conducted during
August and September 2006 and invoived the drilling and installation of three wells (CYM-
17K1, CYM-17Q1, and CYM-17M1) to delineate the lateral extent of wastewater migration
beyond Well CYM-17N1. The location of the welils is shown on attached Figure 4 from the
Phase Il report.

- CYM-17K1

Between August 3 and August 6 of 2006, exploratory boring CYM-17K1 was air-drilled from

0 to 20 feet (ft.) and continuously cored from 20 to 228 ft. Photographs of the cored interval
are contained in Appendix A of the Report. The remainder of the boring was drilled with mud
rotary from 228 to 350 ft. total depth with soil samples collected at 10-foot intervals. After
conditioning the mud, the borehole was fogged using electrical resistivity, bulk density, neutron
porosity, gamma ray, spontaneous potential, and caliper tool.

After evaluating the cores and geophysical logs, it was determined that first encountered
groundwater occurred at a depth of approximately 245 ft. in the Tulare Formation. Exploratory
borehole CYM-17K1 was plugged and abandoned and a twin borehole was air-drilled to a total
depth of 210 ft. about 10 ft. south of the original location. Twin borehole CYM-17K1 was
completed as a dry, vadose zone monitoring well screened from 150 to 200 ft. It is completed
in the same stratigraphic interval as upgradient well CYM-17N1, a well that has been impacted
by wastewater migration from disposal operations at the Facility.

The impact at well CYM-17N1 consists of 25 feet of wastewater perched on top of an Upper
Tulare clay from 165 to 200 ft., and has apparently not migrated as far as well CYM-17K1
(refer to attached Modified Figure 3). At well CYM-17K1, the Upper Tulare perching clay
occurs from approximately 188 to 225 ft.

Discussion of Stratigraphic Interpretation

During the coring of well CYM-17K1, it was determined that the Corcoran Clay Equivalent
(CCE) occurs much higher in the section than was previously thought. Using the Phase |
characterization data, the CCE would have been projected to occur at approximately 260 ft.
(+171 mean sea level (MSL)) in CYM-17K1 when it actually occurs at 82 ft. (+349 MSL), 178
ft. shallower than originally correlated.
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| used stratigraphic picks from the AERA 1A2 monitoring well, where the top of the CCE
occurs at 167 (+285 MSL), to correlate with CYM-17K1. Well 1A2 is located about 1.5 miles
north of the Facility (see Figure 1 for location - blue circle). There is a structural rise in the
CCE of 70 ft. moving south towards the Facility from well 1A2, a distance of approximately
12,320 ft. This is a very flat rise, with a gradient of .0057 or 0.33 degree dip.

High APl gamma ray units occurring in AERA well 1A2 from 165 to 200 ft. were correlated with
the high APl gamma ray units occurring in VWDC well CYM-17K1 from 80 to 130 ft. to identify
the CCE zone. Photographs of the cores provided in Appendix A of the Report, show the
cored interval from depths of 80 to 118 ft. to consist of light gray to dark brown silt to very fine
silt, except for the sand from depths of 98 to 103 ft. The 80 to 118-foot section appears to be
the CCE interval. Above the CCE, the interval cored from depths of 30 to 70 ft. consists of
light brown to cream colored, fine-grained to medium-grained sand that appears to be dry.
This 30 to 70-foot section appears to be the 22K Sand interval or its equivalent. A comparison
of the CYM-17K1 geophysical log with the core photos through these intervals shows good

correlation.
CYM-17Q1

From August 17 to August 20 of 2006, exploratory boring CYM-17Q1 was air-drilled from
depths of 0 to 200 ft. and then drilled with mud rotary from 200 to 350 ft. total depth. Soil
samples were collected at 10-foot intervals and kept in plastic bags. After conditioning the
mud, the borehole was logged with electrical resistivity, bulk density, neutron porosity, gamma
ray, spontaneous potential, and caliper tool.

After evaluating the soil samples and geophysical logs, it was determined that first
encountered groundwater occurs at a depth of approximately 282 ft. in the Tulare Formation.
Exploratory borehole CYM-17Q1 was plugged and abandoned and a twin borehole was air
drilled to 208 ft. total depth about 10 ft. south of the original location. Twin borehole
CYM-17Q1 was completed as a dry vadose zone monitoring well, screened from a depth of
160 to 200 ft. It was completed in the same stratigraphic interval as upgradient well CYM-
17N1. At well CYM-17Q1, the upper Tulare clay (perching layer) occurs from approximately
185 to 212 ft.

CYM-17M1

From August 29 to September 5 of 2006, Exploratory boring CYM-17M1 was air-drilled from a
depth of 0 to 200 ft. and then drilled with mud rotary from 200 to 350 ft. total depth. Soil
samples were collected at 10-foot intervals and kept in plastic bags. After conditioning the
mud, the borehole was logged with electrical resistivity, bulk density, neutron porosity, gamma
ray, spontaneous potential, and caliper tool.

After evaluating the soil samples and geophysical logs, it was determined that first
encountered groundwater occurs at a depth of approximately 262 ft. in the Tulare Formation.
Exploratory borehole CYM-17M1 was plugged and abandoned and a twin borehole was air
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drilled to 198 ft. total depth about 10 ft. west of the original location. Twin borehole CYM-17M1
was completed as a dry vadose zone monitoring well, screened from 155 to 185 ft. It was
completed in the same stratigraphic interval as upgradient well CYM-17N1. At well
CYM-17M1, the upper Tulare clay (perching layer) occurs from 185 to 210 ft.

SUMMARY OF PHASE Il MONITORING

Vadose Zone Monitoring - 2006 Phase Il Charactenzation Wells

Three vadose zone wells (CYM-17K1, CYM-17Q1, and CYM-17M1) installed during 2006 as
part of the Phase Il hydrogeologic characterization indicated that the leading edge of
wastewater migration occurs in the southwest corner of Section 17, T29S, R22E, MDB&M
near Phase | well CYM-17N1. The wastewater is perched on an upper Tulare Clay layer and
has saturated upper Tulare sands lying above the clay layer in Phase | characterization wells
CYM-19H1 and CYM-17N1, up-gradient of the Phase |l vadose zone wells (see Modified
Figure 3 & Figure 4).

The Phase Il vadose zone wells are screened in the same stratigraphic interval (above and
into the upper portion of the perching clay layer) as CYM-17N1 and CYM-19H1. The Phase Il
characterization wells have been proposed as sentinel vadose zone monitoring wells,
evaluating for any future potential migration of the perched wastewater plume occurring in the
up-gradient Phase | wells CYM-17N1 and CYM-19H1.

Phase Il Characterization Sampling Of 2002 Phase | Wells

Wastewater samples were collected from the Phase | characterization wells CYM-19H1 and
CYM-17N1 on 6 September 2006. A groundwater sample was also collected from well
CYM-21D1 on 6 September 2006. The wells were previously sampled in November 2002.

Analytical data from the September 2006 sampling event for wells CYM-19H1 and CYM-17N1
continue to show that they contain oilfield produced wastewater (see attached Table 4 from
Phase Il characterization report). The elevated TDS, chloride, and boron concentrations in
addition to the isotopic enrichment of O and H? are indicative of oilfield wastewater.

Analytical data from the September 2006 sampling event at well CYM-21D1 shows that
concentrations of TDS, boron, and chloride have increased since the November 2002
sampling event. However, the 2006 groundwater analytical data is consistent with
downgradient background groundwater monitoring well (MW) MW-102RL at the Clean
Harbors Buttonwillow Facility. It appears that well CYM-21D1 may not have been sufficiently
developed during the initial 2002 sampling event, resulting in lower constituent concentrations
due to dilution. The 2006 sampling results appear to be more representative of background
groundwater quality.
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DISCUSSION OF PHASE Il RESULTS

In summary, it was determined during Phase i characterization that:

1)
2)

The CCE occurs much higher in the stratigraphic section than previously thought.

The CCE appears to have a facies change near well CYM-17M1. The response on the
geophysical logs (lower gamma ray API units & silty sand response on density/neutron
logs) indicates that the CCE becomes more silty and relatively more permeable south
and west of the well. :

Wastewater percolating from the Facility has perched on the Upper Tulare clay and has
saturated Upper Tulare sands that were previously dry. The wastewater has migrated
laterally approximately 4,000 ft. from the Facility.

Produced oilfield wastewater has not migrated in the Upper Tulare to any of the Phase
Il characterization wells.

The perched wastewater has not migrated to and impacted any groundwater.

Based on data from the Clean Harbors Buttonwillow Facility, the nearest groundwater
perched on the Upper Tulare clay occurs approximately 1.5 miles beyond the Phase I
wells.

RECOMMENDATIONS

Based upon the results of the Phase |l investigation, | have the following recommendations:

1)

2)

3)

4)

Determine the wastewater depth and collect wastewater samples semi-annually from
monitoring wells CYM-19H1 and CYM-17N1. Determine the groundwater depth and
collect a groundwater sample from monitoring well CYM-21D1. Have the samples
analyzed for general minerals, petroleum hydrocarbons, and the stable isotopes of
oxygen and hydrogen.

Sound sentinel wells CYM-17K1, CYM-17Q1, and CYM-17M1 semi-annually for the
presence of liquid. Should liquid be present in any well, the liquid depth needs to be
determined and a sample collected and analyzed for the same constituents as indicated
in Recommendation 1.

Submit semi-annual monitoring reports to the Central Valley Water Board staff
containing the laboratory certified analytical results, water level elevations, and any
appropriate narrative. The report also needs to contain the daily discharge rate to the
McKittrick 1 Facility during the reporting period.

Should wastewater be determined to be present in any of the sentinel wells, VWDC will
need to submit a work plan for evaluating the lateral extent of the wastewater plume.
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Tables

Table 4. Idorganic analytical data.
Analyte Cymiric Pond | Cymric Pond| CYM-17N1 | CYM-17N1 | CYM-19H1 | CYM-19H1 | CYM-21D1 | CYM-21D1

9/6/2006 1/14/2003 9/6/2006 | 11/25/2002 9/6/2006 11/26/2002 9/6/2006 11/24/2002

Boron 67 54 24 20 39 36 10 25
Calcium 190 120 810 810 960 760 260 100
Chloride 8100 4520 3500 2700 4900 4120 600 334
Specific Conductance 28000 14600 14000 10900 17000 15600 4400 1970
Magnesium 75 66 230 330 380 260 180 88
Nitrate-N ND ND 30 9 16 2 0.3 0.85
Potassium 110 | 55 52 8 94 12 30 2.1
Sodium 5200 2§00 2000 1300 2500 2500 520 170
Sulfate 250 170 2200 2090 2400 2420 1600 423
Total Dissolved Solids 14000 8500 10000 7450 13000 10500 3200 1200
Allkalinity as CaCO4 800 570 250 3360 420 2990 130 624
Bicarbonate Alkalinity as CaCO, 300 1500 250 400 420 600 130 140
Carbonate Alkalinity as CaCO, ND ND ND ND ND ND ND ND
Hydroxide Alkalinity as CaCO, ND ND ND ND ND ND ND ND

All units mg/L; exoept specific conductance (pumhos/cm)

ND - nondetect

~ PAVWD\Cymiric Phase INReport\Tables\VWDC-Tabls 4.xis

Table 4
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Executive Summary

Valley Waste Disposal Company (VWDC) has completed a second phase hydrogeologic
investigation (Phase II) of the Cymric Field Study Area, to evaluate groundwater systems in
this region of the southern San Joaquin Valley, California. The investigation focused on the
VWDC McKittrick 1 and McKittrick 1-3 ponds (Cymric Ponds), seven miles north of the
town of McKittrick, CA. These ponds have been receiving excess produced water from local

oil and gas companies since the late 1950’s.

The investigation followed procedures for field and office tasks as outlined in the work plan
submitted to the California Regional Water Quality Control Board, Central Valley Region-
Fresno Branch (RWQCB) (Geomega 2006). Field data collected during Phase II involved:

o drilling three boreholes to acquire hydrogeological data from core, cuttings, and
geophysical logs,

¢ installing three vadose zone monitoring wells because the target interval was dry, and

e collecting water samples from three existing Phase I monitoring wells for
geochemical analysis.

Afier acquiring these Phase II field data and revising the site hydrogeology interpretation, it
appears that Phase I wells CYM-17N1 and CYM-19H1 are monitoring produced water from
the Cymric Ponds in formerly unsaturated Upper Tulare Formation sands. Infiltrating
produced water appears to be migrating through the alluvium and perching on an Upper
Tulare clay zone that was encountered at ~ 160 to 190 ft below ground surface in the
boreholes downgradient of the Cymric Ponds. Beneath this perching clay interval,
approximately 80 ft. of unsaturated Tulare sands are present on top of native Tulare
groundwater (CYM-19H1, Figure 3). Monitoring well CYM-21D1 is completed in deeper

Tulare Formation sands that contain native groundwater.

Water, pond or native, was not encountered in the alluvium or Upper Tulare Formation sands
in the three Phase II boreholes, but native groundwater was detected deeper in the Tulare
Formation in these boreholes. After the initial boreholes were evaluated and abandoned, twin

holes were drilled to the base of the Upper Tulare sands with air rotary methods, and the

P:\Cymric\Data\Client Data\Old Report Data form Geomega and Jeff Anderson\Cymric Phase II\Report\Final Text\VWDC Cymric PII
Report_Final.doc ES-1
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boreholes were completed as vadose zone monitoring wells. These dry monitoring wells
were completed in the equivalent sands being monitored in two of the upgradient Phase I

wells (CYM-17N1 and CYM-19H1, Figure 3).

Water levels from the three Phase I monitoring wells were measured as part of the Phase I1
field program to track groundwater conditions in the Upper Tulare Formation sands. Water
samples were analyzed for geochemical constituents and stable isotopes of oxygen and
hydrogen, to determine groundwater composition. Geochemical results from several |
sampling events in 2002, 2003 (Geomega 2004) and 2006 were plotted on a Stiff diagram

(Figure 5), which characterizes water samples according to select ionic types

A hydrogeologic cross-section transecting the Study Area demonstrates that the lateral and
vertical extent of the produced water mound originating at the Cymric Ponds has been
delineated. The lateral extent of the mound terminates less than | mile from the Cymric
pond facility (Figure 3). Produced water was not encountered in the alluvium or the upper
120 feet of the Tulare Formation in any of the Phase II boreholes. The three dry monitoring
wells installed during Phase II will act as sentinels to evaluate potential future migration of

produced water in the Cymric Study Area.

P:\Cymric\Data\Client Data\Old Report Data form Geomega and Jeff Anderson\Cymric Phase INReport\Final Text\VWDC Cymric Pll
Report_Final.doc ES-2
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1 Introduction

This hydrogeologic investigation report is submitted by Valley Waste Disposal Company
(VWDC) to the California Regional Water Quality Control Board (RWQCB), Central Valley
Region-Fresno Branch. The report documents the results of a drilling and monitoring well
installation program and subsurface hydrogeologic characterization of the Study Area,

completed by Geomega Inc. (Geomega) during August and September 2006.

1.1 Area of Investigation

The Cymric Field Study Area (approximately two square miles) is located in western Kern
County, ~38 miles west of Bakersfield, CA (Figure 1). The area of this investigation is
northeast of VWDC’s McKittrick 1 and McKittrick 1-3 facilities (Cymric Ponds), and west

of the Clean Harbors waste management facility located on Lokern Road.

1.2 Project Background

The Phase I investigation (Geomega 2004) included recommendations to better characterize
the hydrogeology of the Cymric area, to determine the geochemistry of native water in the
shallow zones, and to delineate the extent of the produced water in the subsurface. In a letter
report to VWDC, the RWQCB (August 2004) concurred with these recommendations and
requested that a work plan be developed for further subsurface investigation (Phase II).
Geomega developed and submitted a work plan proposing additional investigation of the

Cymric Field Study Area, as described below (Geomega 2006).

1.3 Objectives and Approach

The objectives of the Phase II borehole and monitoring well installation program were to
gather hydrogeology and geochemistry data in the Cymric Field Study Area to further
characterize the hydrogeologic conditions to the northeast of the Cymric Ponds (Section 19,
T29S, R22E), and to determine the vertical and lateral migration of produced water

downgradient from the ponds.
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An approach similar to the one recommended for the Phase I investigation was proposed and
approved. The recommendation included acquiring field data from three or four additional
monitoring wells northeast (downgradient) from the VWDC Cymric CYM-17N1 monitoring
well. Gaining access to and obtaining permits for these drilling locations was somewhat time
consuming, because the Study Area is located within a sensitive wildlife habitat area.
Hydrogeologic data was gathered from the three Phase II boreholes to enhance the
description of the groundwater flow system and to delineate the extent of the produced water

in the subsurface, including:

e whole core intervals from borehole CYM-17K1 to define the stratigraphic column in
the area;

e soil samples from boreholes CYM-17Q1 and CYM-17M1 collected while drilling
with air and mud rotary;

e geophysical logs from each borehole; and
e groundwater levels, samples, and laboratory analyses for inorganic, organic, and

stable oxygen/hydrogen isotopes from monitoring wells installed during the
Phase I investigation (CYM-17N1, 19H1 and 21D1).
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2 Drilling Program

Well CYM-17K1 was installed close to the center of Section 17, ~1.5 miles northeast of the
Cymric Ponds facility. Well CYM-17QI was installed in the southeast corner of Section 17,
~1.4 miles northeast of the facility. CYM-17M1 was installed in the southwest corner of

Section 17, ~1 mile northeast of the facility. Well locations are shown in Figure 1.

Geomega’s (2006) Phase 11 hydrogeologic characterization work plan described the proposed
drilling methods. A log of each borehole was completed in the field, based on the core
samples and the cuttings discharged from the cyclone or shale-shaker. Groundwater samples
were collected from existing monitoring wells (installed during Phase I) to better characterize
the hydrogeology of the shallow aquifer area. Results of the drilling program are summarized

in Table 1.

2.1 Borehole Drilling

The three boreholes were drilled to a total depth (TD) of 350 ft below ground surface (bgs)
using air and mud rotary drilling methods. A geologic record of the subsurface was prepared
for each well during drilling. Core samples and drill cuttings were collected and logged for

each borehole.

2.1.1 Borehole CYM-17K1

Borehole CYM-17K 1 was drilled from August 3 to 6, 2006. This hole was continuously
cored to accurately resolve log-to-rock and fluid content responses as well as to correlate
with other geophysical logs in the Study Area. This allowed for a more detailed and accurate

description of the stratigraphy and pore fluid variations expected in the Study Area.

Core samples were retrieved from 20 to 228 ft bgs. Soil samples were collected at 10 ft
intervals from 228 ft to TD and preserved in plastic bags for further description and
interpretation. The borehole was drilled to TD of 350 ft bgs with mud rotary drilling
methods. Geophysical logs were run in this borehole after reaching TD and conditioning the

borehole.
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Core samples and interpretation of geophysical logs indicate that the alluvium and top of the
Upper Tulare Formation are dry, and first groundwater occurs deeper in the Tulare
Formation, at ~275 ft bgs. The initial borehole was plugged and abandoned after formation
evaluation was completed, and a twin shallow borehole was drilled ~10 ft south of the
original location. The twin borehole was air drilled to a depth of 210 ft bgs and was
completed as a dry, vadose zone, monitoring well in the equivalent zone as upgradient well
CYM-17N1. Monitoring well CYM-17K1 will be used to evaluate possible future migration
of produced water from the Cymric Ponds.

2.1.2 Borehole CYM-17Q1

Borehole CYM-17Q1 was drilled from August 17 to 20, 2006. This hole was air drilled to
200 ft bgs and mud drilling methods were used from 200 to 350 ft bgs (TD). Soil samples
were taken at 10 ft intervals, and kept in plastic bags. The hole was conditioned after

reaching TD and geophysical logs were run.

Soil samples collected while air drilling and interpretation of geophysical logs indicate that
the alluvium and top of the Upper Tulare Formation are dry, and first groundwater occurs
deeper in the Tulare Formation, at ~294 ft bgs. The initial borehole was plugged and
abandoned and a twin, shallow borehole was drilled with air to 208 ft bgs. The twin borehole
is located ~ 10 feet south of the initial borehole and was completed as a dry, vadose zone,
monitoring well in the equivalent zone as upgradient well CYM-17N1. Monitoring well
CYM-17Q1 will be used to evaluate possible future migration of produced water from the
Cymric Ponds.

2.1.3 Borehole CYM-17M1

This borehole location was originally planned for the northwest corner of Section 17, ~1.3
miles northeast of the Cymric Ponds. However, at the request of VWDC/Geomega and the
approval of the RWQCB (RWQCB 2006), the location was moved ~ 0.25 miles south of the
original location to enhance delineation of the produced water mound, after evaluation and

interpretation of results from the 17K1 and 17Q1 boreholes.
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Borehole CYM-17M1 was drilled from August 29 to September 5, 2006. Air-drilling
methods were used from the surface to 200 ft bgs, and mud rotary methods from 200 ft to
350 ft (TD). Soil samples were collected at 10 ft intervals, and preserved in plastic bags for

future use. Geophysical logs were run after reaching TD and conditioning the borehole.

Similarly to previous boreholes, soil samples collected while air drilling and interpretation of
geophysical logs indicate that the alluvium and top of the Upper Tulare Formation are dry,
and first groundwater occurs deeper in the Tulare Formation, at ~265 ft bgs. The initial
borehole was plugged and abandoned and a twin, shallow borehole was drilled with air to
198 ft bgs. The twin borehole is located ~ 10 feet west of the initial borehole and was
completed as a dry, vadose zone, monitoring well in the equivalent zone as upgradient well
CYM-17N1. Monitoring well CYM-17M1 will be used to evaluate possible future migration
of produced water from the Cymric Ponds.

2.2 Soil Sampling

Continuous core samples were collected from borehole CYM-17K1 using a 2.5-inch

(94 mm) diameter core sampler. Core samples were retrieved in 5 ft barrels via a wire line
run inside the drill pipe, as drilling mud was discharged into the mud pit. Samples were
washed to remove excess mud, and were described by the field geologist. Core photographs
are provided in Appendix A. Borelogs were completed to document the subsurface geologic

conditions present in each borehole.

Boreholes CYM-17Q1 and CYM-17M1 were drilled using a combination of air and mud

rotary drilling methods, in intervals as follows:
CYM-17K1

e air drilling from 0 to 20 ft
e mud coring from 20 to 228 ft

¢ mud drilling from 228 to 350 ft
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CYM-17Q1

e air drilling from 0 to 200 ft
e mud drilling from 200 to 350 ft

CYM-17M1

e air drilling from 0 to 200 ft
¢ mud drilling from 200 to 350 ft

Soil samples were collected at 10 ft intervals in each borehole, while drilling with both air

and mud. These cuttings were described and preserved in plastic bags for future use.

2.3 Geophysical Logging

After each mud rotary borehole was drilled to total depth and conditioned, wireline
geophysical logging tools were run to describe the physical properties of the subsurface
horizons encountered at each location. Geophysical logs were run in the deeper, mud rotary
boreholes, from TD to the base of the conductor casing and included electrical resistivity,
bulk density, neutron porosity, gamma ray, spontaneous potential, and caliper. These logs
were also used to correlate the shallow stratigraphy with geophysical logs from adjacent
wells, and select the appropriate completion intervals. Copies of the geophysical logs for

each borehole are included in Appendix B.
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3 Monitoring Well Installation

Based on field observations and interpretation of geophysical logs that demonstrated first
groundwater occurred deep in the Tulare Formation, it was recommended and approved by
the RWQCB (8/20/2006 telephone call with Jim Dowdall) to plug and abandon the original
boreholes and drill a shallower, twin borehole at each location. Three dry vadose zone
monitoring wells were completed in the equivalent Upper Tulare Formation sands
encountered and screened in the Phase | monitoring wells CYM-17N1 and CYM-19H1. As
described in Section 2 of this report, air rotary drilling methods were used to install the Phase
IT vadose zone monitoring wells. Based on description of soil samples from each borehole
and geophysical log interpretation, the dry monitoring wells were completed in the
stratigraphically equivalent zone as upgradient well CYM-17N1, using 30 to 50 ft of screen
(Appendix C).

3.1 Completion Methods

Each well was completed using five-inch diameter, Schedule 80, threaded polyvinyl chloride
(PVC) casing with 0.020-inch factory-slotted screen. General well completion procedures are

described as follows:

1. Determine desired completion interval based upon lithologic and geophysical logs.

2. Assemble S to 10 ft blank and end cap (sump) into borehole on factory slotted PVC
screen and riser to appropriate completion depth.

3. Gravel-pack well by pumping No. 3 RMC Lapis Lustre sand from plugged-back total
depth to ~5 ft above the top of the well screen.

4. Pump ~5 ft of bentonite seal above the gravel pack.

5. Cement annulus from top of bentonite seal to ground surface with a mixture of Type
II/V cement and bentonite in 100 ft lift intervals to ensure the PVC did not collapse or
melt. Lifts were cured for sufficient time to gain compressive strength to support
subsequent lifts.

6. Pull out conductor casing and cut PVC casing stick-up to ~3 ft above ground surface.

7. Install steel monument cover with lock over PVC stub and burn well number in top
plate with welder.
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8. Pour concrete apron with four-corner traffic guard around well monument.

9. Survey well location, ground surface elevation, and top of casing elevation.

California State accepted procedures were followed during well construction and
development (CalEPA 1995a). Well permits and survey plots for each well can be found in

Appendix D.

3.2 Monitoring Well Development

Since none of the Phase II monitoring wells encountered groundwater, they were not
developed using typical methods for groundwater wells. The dry wells were set and

evacuated with low pressure air lift.

3.3 Groundwater Sampling

Groundwater samples were collected from each of the Phase I monitoring wells using
California State accepted groundwater sampling procedures (CalEPA 1995b; Appendix C).
Each sample was labeled to document the sample location, date, time, and collector. Samples
were retained on ice in an insulated container. Chain-of-custody records were prepared in the
field and accompanied the samples to Test America (general chemistry) and Zymax
Laboratories (stable isotopes); both are State-certified laboratories. All samples were

received at their respective labs, intact, at or below 4°C.

A sample from each well was submitted for analysis of general chemistry, including metals,
total dissolved solids (TDS) and boron. In addition, the samples were analyzed for the
presence of aromatic hydrocarbons, benzene, toluene, ethylbenzene, and xylene (BTEX).
Stable oxygen and hydrogen isotopic compositions of the three monitoring wells were also
tested. Appendix E contains the complete record of groundwater sample analyses conducted
for CYM-17N1, CYM-19H1, and CYM-21D1 along with copies of the

chain-of-custody papers.
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4 Hydrogeology

4.1 Regional Hydrogeologic Setting

The Cymric Field Study Area is located in the southwestern San Joaquin Valley, just east of
the Cymric Oil Field and the Temblor Hills. This is an area of intense and recent structural
disturbance due to range-front thrusting and strike-slip movement in relation to the San
Andreas Fault zone. Compressive tectonic forces along this zone have formed subsurface
anticlinal structures and deeply rooted normal and reverse faults along the southwestern
margin of the San Joaquin basin, which is filled with thick, relatively young, sedimentary
deposits. The San Joaquin Valley is a north-south trending basin residing between the
Temblor Range of the Franciscan complex to the west and the Sierra batholith to the east.
The west side of this basin has been filled with marine-derived sediments originating from
the nearby Temblor and Coastal ranges, forming shallow horizons dipping to the east toward

the axis of the San Joaquin basin.

The structural and stratigraphic development of geologic formations along the southwestern
margin of the San Joaquin Valley from the Plio-Pleistocene age through the present (Tulare
Formation and alluvium) has resulted in a unique and complex hydrogeologic environment.
The southern San Joaquin Valley, east of the Coastal Range and Temblor Hills, represents a
transitional area between the large, regional hydrogeological system of the central San
Joaquin Valley and the localized groundwater sources that occur along the uplifted western
margin of this intermontane basin. The convergence of different depositional systems in this
area creates a complex environment of interfingered sedimentary layers, which results in
hydraulic conductivity variations and vertical barriers (aquitards) within the groundwater
basin, as well as geochemical changes caused by separate water sources and

rock/water interaction.

Holocene deposits of the southwestern San Joaquin Valley consist of alluvial fans derived
from the Coastal Range, while the central and eastern valley deposits are alluvial fan and
lacustrine, sourced from the Sierra batholith. Groundwater on the west side of the San
Joaquin Valley is sulfate-enriched, with TDS typically between 3,000 and 6,000 ppm. These
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host soils were derived from Coastal Range marine rocks, which contained saline connate
water. Resulting valley-fill alluvial fan deposits are alkaline-rich, arid soil horizons,

incapable of forming freshwater aquifers.

4.2 Local Hydrogeologic Setting

In general within the Cymric area, the stratigraphic depositional environment consists of
uplifted arid alluvial fan systems underlain by the regional Corcoran Clay Equivalent (CCE)
and lacustrine sands. Figure 2 is a type log and stratigraphic section representing the
hydrogeology interpretation near the Cymric Pond Facility. The alluvial fan systems form
where high-gradient streams, carrying detritus from the Coastal Range west of the Cymric
area, enter the relatively flat San Joaquin Valley floor near the Cymric Field Study Area. A
thick silty-clay section is found at the base of the alluvial fan sequences and is indicative of
an alluvial plain to lacustrine depositional environment transition. Lacustrine deposits occur
near the base of the Holocene section in the Cymric Field Study Area. A shoreline sheet sand
that represents the last regressive sequence of the paleo-San Joaquin embayment is
encountered on top of the CCE within the Study Area. The CCE appears as an inorganic silty
clay, to silt, which separates the Holocene alluvium from the Pleistocene Tulare

hydrostratigraphic unit.

There is no evidence of groundwater in the thinner, alluvial fan units in the Study Area. The
native aquifer in the Cymric area is groundwater in the deeper Tulare Formation. Meteoric
water entering the groundwater basin in this area is typically limited in supply and more

mineralized as a result of infiltration through arid and marine-derived sediments.

4.2.1 Alluvial Sediments

Unconsolidated Holocene alluvial plain sediments are encountered across the Cymric area at
the ground surface. This package of sediments consists of a series of alluvial fan sequences
sourced in the Temblor Hills and Elk Hills, which prograded eastward toward the axis of the
San Joaquin Valley. Based on core description from CYM-17K1 and correlation of
geophysical logs, the alluvium is present from ground surface to depths of less than 85 ft bgs

in the Cymric Study Area (Table 2). Soil types in this horizon are characterized by silty sands
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to sand layers interbedded with variably thick lenses of stiff clay to silty clay. Silty sand
layers are composed of yellowish brown, very fine to medium, subangular to rounded sand
grains, generally well sorted. Interbeds of tan to yellowish brown, soft to very stiff silty clays
occur between the sandy layers. Lenses of poorly sorted, angular to subangular gravelly

sands occasionally occur in the interbedded sequence.

4.2.2 Corcoran Clay Equivalent

The CCE is thinner and appears to have gone through a facies change within the Cymric
Study Area compared to what is typically observed in the western San Joaquin Valley. For
example, at the South Belridge Field ~ 1.5 miles northwest of the Cymric Study Area, the
CCE is present as a pervasive, thick, stiff, organic-rich clay. It appears to be a more
permeable silty clay unit in the Cymric area, since it is not acting as a vertical hydraulic
barrier beneath the Cymric Ponds, as evident by the presence of produced water in Upper
Tulare Formation sands. On the basis of field data available in this region of the San Joaquin
Valley, the CCE is encountered approximately 50 feet higher in the subsurface at Cymric
than at South Belridge. The vertical variation of the CCE over a relatively short lateral
distance is caused by abrupt structural uplift at depth beneath the Cymric area. Stratigraphic
heterogeneities present in the CCE over this short lateral distance are controlled by the

structural setting of the region.

Typically, the CCE is a widespread lacustrine clay package that demarcates the transition
from Holocene alluvium to Pleistocene Tulare deposition. It is stratigraphically positioned
just below a lacustrine sheet sand and above the underlying upper Tulare Formation. It is
typically an olive gray, stiff to hard, highly plastic, organic-rich clay to silty clay, containing
minor amounts of dark mottling. The CCE is usually a hydraulic barrier to flow, due to its

lithology and pervasive nature.

4.2.3 Upper Tulare Formation

The Upper Tulare water-bearing sands are encountered at a depth of ~ 250 to 294 ft bgs in
the Cymric Study Area. Depositional environments of the Upper Tulare Formation appear to

vary significantly across the Study Area from lacustrine delta to meandering stream, point
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bar facies as a result of a Tulare Lake regressional sequence. This sand sequence thickens
toward the eastern part of the Study Area, thinning westward, and pinching out into silt and

clay near the Temblor Range.

The sand sequence is characterized by a light gray, fine to very fine, subrounded, loose silty-
sand to sand, appearing well sorted in places with minor lenses of fat clays. Occasional layers
of fine platy mica-rich sand were encountered within this sand sequence. According to core
photographs, upper Tulare sands are first encountered in CYM-17K1 at 120 ft (Appendix A).

Table 2 summarizes locations and elevations.

4.3 Groundwater Occurrence

On the basis of the Phase II air rotary drilling, well testing, and geophysical log
interpretation, native groundwater first occurs deeper in the Tulare Formation. According to
interpretation of the geophysical logs, an air/water contact occurs at ~275 ft in CYM-17K1,
at ~294 ft in CYM-17Q1, and at ~265 ft in CYM-17M1. Produced water originating in the
Cymric Ponds was not encountered in the Phase II boreholes in Upper Tulare sands that were
found to be saturated in the Phase I investigation. Mounded produced water in the Upper

Tulare Formation sands has not migrated to the Phase II borehole locations (Figure 3).

Groundwater encountered in CYM-21D1 is apparently native groundwater occurring in the
deeper Tulare aquifer, rather than produced water from the VWDC Cymiric facility. This
interpretation is supported by measured water level differences; 145 ft msl in CYM-21D1 vs.
~ 337 ft msl (285 vs ~125 fi bgs) in the other two Phase I monitoring wells, and water quality
differences; ~ 3,000 mg/L TDS in CYM-21D1 vs. > 10,000 mg/L TDS in CYM-17N1 and
CYM-19H!1 monitoring wells.

Groundwater levels were measured as part of this Phase II study in monitoring wells installed
during the Phase I study. Groundwater was detected at approximately 122 and 128 ft. bgs. in
monitoring wells CYM-19H1 and CYM-17N1, respectfully. In well CYM-21D1,
groundwater was detected at 285 ft. bgs., which is approximately 160 feet deeper than
measured the other wells (Table 3). Groundwater levels did not differ significantly since the

last sampling of November 2002. A perched water elevation map is included as Figure 4. It
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appears that produced water originating in the Cymric Ponds is flowing towards the northeast
in formerly dry Upper Tulare Formation sands, based on water level measurements in the
CYM-17N1 and CYM-19H1 monitoring wells and knowing that CYM-17K 1, CYM-17Q1,
and CYM-17M1 are dry in the stratigraphically equivalent zone.

5 Groundwater Chemistry

The Phase II investigation involved resampling existing Phase 1 monitoring wells CYM-
19H1, CYM-17N1, and CYM-21D1 to track groundwater movement in the Study Area
(Appendix C). As in Phase I, the water was analyzed for general mineral constituents,
petroleum hydrocarbons, and stable isotopes of oxygen and hydrogen. Native groundwater in
this area of the southwestern San Joaquin Valley is known to be brackish in nature (Davis

and Coplen 1989).

5.1 Inorganic Chemistry Analysis

According to the Phase I findings, the principal ions that occur in produced water are Na and

Cl, while those in native groundwater are typically Mg/Ca and SO,.

A Stiff diagram (Figure 5) was prepared to compare the 2002 and 2006 sampling events at
the three Phase I wells. Concentrations of all the major anions and cations have increased.
Very high chloride, sodium and TDS concentrations were detected in the pond water and
monitoring wells CYM-17N1 and CYM-19D1. Native groundwater is enriched in sulfate and
calcium and/or magnesium ions, as compared to chloride and sodium. As shown on the Stiff
diagram, pond water, CYM-17N1, and CYM-19H1 groundwater are enriched in chloride and
sodium with respect to sulfate and calcium/magnesium, while the opposite is true for water

samples from well CYM-21D1 (see values in Table 4).

An approximate chloride isoconcentration map, based on the detections od produced water in
monitoring wells CYM-17N1 and CYM-19H land the dry Phase II boreholes/wells is
included in Figure 6.
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TDS is elevated in the pond cells, CYM-17N1, and CYM-19H1 samples, while CYM-21DlI
samples appears to represent native groundwater quality for the Cymric Study Area. TDS
concentrations analyzed in the laboratory during the Phase Il investigation were 14,000 mg/L
for pond water; 10,000 mg/L for CYM-17N1; 13,000 mg/L for CYM-19H1; and 3,200 mg/L
for CYM-21D1 (Table 4). An approximate TDS isoconcentration map demarcates the lateral
extent of elevated TDS values (Figure 7).

General inorganic water chemistry results are summarized in Table 4. Copies of laboratory

analytical data and chain-of-custody forms are included in Appendix E.

5.2 Groundwater Monitoring via Stable Isotopes Ratios

In the Cymric Field Study Area, brackish produced water is disposed into surface
percolation/evaporation ponds. This water infiltrates into the vadose zone where it is stored
and bound in dry sediments of the alluvium and Upper Tulare Formation. Although native
waters are also brackish, they contain significantly different ion chemistries, and O and H
isotope abundances that vary little over time. Produced waters have isotope abundances that

are both variable and distinctly different from native groundwater.

O and H isotopes behave conservatively in groundwater, and therefore allow for the use of
isotopic signatures to monitor the movement of produced water through groundwater
systems. Isotopes represent the water as it migrates, but not ions or dissolved solids, whose
movement through soil may be attenuated or amplified. Stable isotopes of O and H are
reported as per millage change of O'® and H? (or deuterium, D) from standard mean oceanic

water (SMOW), or §'%0 and 8D, respectively.

On a bilinear diagram of oxygen and hydrogen isotopic compositions collected during the
September 2006 sampling event, the isotopic signature of water from the Cymric Ponds and
Phase I monitoring wells has shifted to the right compared to the 2002 event. As observed in
Figure 8, wells CYM-17N1 and CYM-19H1 plot far to the right and closer to pond water,
which implies that water quality from these wells is similar to produced water. Even though
monitoring well CYM-21D1 results had shifted to the right, the composition is more similar

to the isotopic composition of meteoric water, which indicates that this well represents native
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quality water. Oxygen and hydrogen isotopic analytical data for water samples are

summarized in Table 5.

5.3 Organic Geochemistry Data

All three Phase I wells were resampled and analyzed as part of the Phase II investigation for
the presence of aromatic petroleum hydrocarbons: benzene, toluene, ethylbenzene, and
xylene (BTEX) (Table 6). Similar to the 2002 sampling event, all three wells reported non-
detects of BTEX. However, the Cymric Ponds analyzed 5.7 pg/L of ethylbenzene compared
to none detected in 2003. Related results were observed for benzene and toluene, which were
two orders of magnitude higher than previous analyses. The samples were not analyzed for

total petroleum hydrocarbons (TPH).
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Phase !l Valley Waste Hydrogeologic Report Summary and Conclusions

6 Summary and Conclusions

VWDC installed three monitoring wells (CYM-17K1, CYM-17Q1, and CYM-17M1) during
August and September 2006, as part of the Phase II hydrogeologic investigation of the
Cymric Study Area. This field program has characterized the lateral and vertical extent of
produced water migration down-gradient from the Cymric Ponds. As part of the Phase II
field program, three boreholes were drilled to obtain geophysical and soil boring logs, three
Upper Tulare Formation vadose zone monitoring wells were installed (stratigraphic
equivalent to completion zone of upgradient well CYM-17N1), and groundwater

level/quality data were collected from the Phase I monitoring wells.

Water was not encountered in the alluvium or Upper Tulare Formation sands in the three
Phase II boreholes, but native groundwater was detected deeper in the Tulare Formation in
these boreholes, based on geophysical log interpretation. After the initial boreholes were
evaluated and abandoned, twin holes were drilled to the base of the upper Tulare sands with
air rotary methods, and the boreholes were completed as vadose zone monitoring wells.
These dry monitoring wells were completed in the equivalent sands being monitored in two
of the upgradient Phase I wells (CYM-17N1 and CYM-19H1). Produced water in the Upper

Tulare Formation sands is not present at the Phase II well locations.

A hydrogeologic cross section (Figure 3) illustrates the vertical and lateral extent of the
produced water mound. It shows that the produced water is perched on a clay horizon in the

Upper Tulare Formation and has migrated less than 1 mile from the Cymric pond facility.

Water samples from the monitoring wells installed during the Phase I investigation were
collected and analyzed for stable oxygen and hydrogen isotopes, aromatic hydrocarbon
derivatives, and general inorganic mineral constituents to track of groundwater conditions.
Analytical results from the 2006 sampling event verify Phase I findings. Monitoring wells
CYM-17N1 and CYM-19H]1 tend toward Cl and Na composition, and have laboratory
analyzed TDS values ~10,000 ppm higher than well CYM-21D1. These results indicate that
water encountered in wells CYM-17N1 and CYM-19H1 display constituents of produced
water, while water encountered in monitoring well CYM-21D1 is indicative of native Tulare

P:\Cymric\Data\Client Data\Old Report Data form Geomega and Jeff Anderson\Cymric Phase I'Report\Final TextAVWDC Cymric PII
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Phase Il Vailey Waste Hydrogeologic Report Summary and Conclusions

Formation groundwater. Stable O/H isotopes data also confirm that water sampled from
monitoring wells CYM-17N1 and CYM-19H1 is similar to produced water, while water
sampled from well CYM-21D1 has a composition more similar to meteoric water.
Additionally, the static water levels measured in CYM-17N1 and CYM-19H1 show that the
produced water is perched approximately 160 feet above the native Tulare water table

observed in CYM-21D1.

Monitoririg wells CYM-17K 1, CYM-17Q1, and CYM-17M1 were added to the network
during Phase 11, as sentinels for monitoring possible future migration of produced water in

dry Upper Tulare Formation sands.
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Table 1. Well summary.

Tables

Surveyed Surface  Total Drill 5" PVC Casing Steel Casing Screened Well
Well ID Dates Drilled Elevation Depth Dates Installed Elevation Elevation Interval Construction
(ft amsl) (ft bgs) (ft amsl) (ft amsl) (ft bes) Material
Phase 11 Study Results

i \V
CYM-17K1 | 8/03/06 to 8/06/06 4219 350 8/09/06 to 8/16/06 4309 4319 {Sos200 - nchSchBOPVC

0.020 slot screen

3+ Vi
CYM-17M1 | 8/29/06 to 9/05/06 446.5 350 9/06/06 to 9/08/06 4495 450.5 EswiE Ok ShiAlING

0.020 slot screen

- PV
CYM-17Q1 | 8/17/06 to 8/20/06 431.6 350 8/21/06 to 8/23/06 440.6 441.6 faipain oAUk A RPVC

0.020 slot screen

Phase I Study Resuits

11/19/02 to 5-inch Sch 80 PVC

CYM-17N1 | 11/19/02 to 11/22/02 451.5 240 11/22/02 4495 450.5 105 to 165 0.020 slot screen
11/06/02 to 5-inch Sch 80 PVC

CYM-19H1 | 11/06/02 1o 11/09/02 469.2 245 11/09/02 471.2 472.2 115 to 155 0.020 slot screen
11/11/02 to 5-inch Sch 80 PVC

CYM-21D1 [ 11/11/02 to 11/19/02 427.1 300 11/19/02 429.1 430.1 274 to 294 0000 sbotmeress

amsl - above mean sea level
bgs - below ground surface
-
P:\Cymric\Data\Client Data\Old Report Data form G ga and Jeff A WCymric Phase INReporfiTables\VWDC-Table 1.xis
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Table 2. Well locations, top of CCE and Tulare Formation elevations.

Tables

Well ID Coordinates Measuring Point Top of CCE Depth  Top Tulare Formation Top Tulare Formation
< Elevation (ft amsl) (ft bgs) Depth (ft bgs) Elevation (ft amsl)
Easting Northing
CYM-17K1 1513387.3647 696298.9085 4279 82.0 113.6 3143
CYM-17M1 1511084.5568 696235.5985 446.5 85.0 106.8 339.7
CYM-1TN1 1511328.2000 694790.4000 451.5 85.0 113.0 338.5
CYM-17Q1 1514439.9498 694727.9350 437.6 80.0 118.0 319.6
CYM-19H1 1510550.4000 692967.5000 469.2 93.0 112.0 357.2
CYM-21DI 1516237.9000 694328.6000 427.1 80.0 122.5 304.6

Coordinates in California State Plane, Zone 5, NAD 27

P:\Cymric\Data\Client Data\Old Report Data form Geomega and Jeff Anderson\Cymric Phase INReportiTables\VWDC-Table 2.xis
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Table 3. Water level data.
eI D‘atum. Depth to Water Water Elevation
Well ID 5" PVC Casing (ft bgs) (ft bgs)
(ft amsi) & 8
Phase II Study Results (2006)
CYM-17N1
9/6/2006 449.5 128.2 3213
CYM-19H1
9/6/2006 471.2 121.9 3493
CYM-21D1
9/6/2006 429.1 285.3 143.8
Phase 1 Study Results (2004)
CYM-17N1
v 449.5 140.0 309.5
CYM-19H1
e 471.2 129.0 342.2
CYM-21DI
11/26/2002 429.1 285.0 144.1

amsl - above mean sea level

bgs - below ground surface

P:\Cymric\Data\Client Data\Old Report Data form Geomega and Jeft Anderson\Cymric Phase INReportiTables\VWDC-Table 3.xis
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Table 4. Inorganic analytical data.

Analyte Cymric Pond | Cymric Pond | CYM-17N1 CYM-17N1 CYM-19H1 : CYM-19H1 | CYM-21D1 | CYM-21D1
9/6/2006 1/14/2003 9/6/2006 11/25/2002 9/6/2006 11/26/2002 9/6/2006 11/24/2002
Boron 67 54 24 20 39 36 10 2.5
Calcium 190 120 810 810 960 760 260 100
Chloride 8100 4520 3500 2700 4900 4120 600 334
Specific Conductance 28000 14600 14000 10900 17000 15600 4400 1970
Magnesium 75 66 230 330 380 260 180 88
Nitrate-N ND ND 30 9 16 22 0.23 0.85
Potassium 110 55 5.2 8 9.4 12 3.0 2.1
Sodium 5200 2900 2000 1300 2500 2500 520 170
Sulfate 250 170 2200 2090 2400 2420 1600 423
Total Dissolved Solids 14000 8500 10000 7450 13000 10500 3200 1200
Alkalinity as CaCO, 800 570 250 3360 420 2990 130 624
Bicarbonate Alkalinity as CaCO, 800 1500 250 400 420 600 130 140
Carbonate Alkalinity as CaCO, ND ND ND ND ND ND ND ND
Hydroxide Alkalinity as CaCO, ND ND ND ND ND ND ND ND

All units mg/L; except specific conductance (pmhos/cm)
ND - nondetect

PACymric\Data\Client Data\Old Report Data form Geomega and Jeff Anderson\Cymric Phase INReportiTables\VWDC-Table 4 xis Table 4
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Table 5. Oxygen and hydrogen isotopic compositions of water samples.

Tables

Phase II Study Results Phase I Study Results
Analyte Cymric Pond | CYM-17N1 CYM-19H1 CYM-21D1 | Cymric Pond | CYM-17N1 CYM-19H1 CYM-21D1
9/6/2006 9/6/2006 9/6/2006 9/6/2006 1/14/2003 11/25/2002 11/26/2002 11/24/2002
50" 4.4 4.5 4.0 8.5 5.1 6.0 -4.5 -11.6
8D -47 -51 -47 -68 -60 -65 -55 -93
All units reported as per millage change
P\Cymric\Data\Client Data\Old Report Data form Geomega and Jeff Anderson\Cymic Phase ReportiTables\VWDC-Table 5.xis Table 5
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Tables
Table 6. Organic analytical data.
Phase 11 Study Results Phase 1 Study Results

Analyte Cymric Pond| CYM-17N1 | CYM-19H1 | CYM-21D1 | Cymric Pond| CYM-17N1 | CYM-19H1 | CYM-21D1

9/6/2006 9/6/2006 9/6/2006 9/6/2006 1/14/2003 | 11/25/2002 | 11/26/2002 | 11/24/2002
TPH Crude Oil NA NA NA NA 3.8 ND 39 ND
Benzene 39 ND ND ND 0.6 ND ND ND
Ethytbenzene 57 ND ND ND ND ND ND ND
m, p-Xylenes 21 ND ND ND NA NA NA NA
o-Xylene 11 ND ND ND NA NA NA NA
Total Xylenes NA NA NA NA 2.6 ND ND ND
Toluene 56 ND ND ND 0.31 ND ND ND

All units ug/L, except TPH crude oil (mg/L)

ND - nondetect
NA - not analyzed
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BORING LOCATION _SECTION 17

DATE (START / FINISH) _8/03/2006 - 8/06/2006 Boring Log for

GROUND ELEVATION _427.9 DRILLED BY _CASCADE DRILLING CYM-17TK1
GROUNDWATER EL. LOGGED BY _JC
DATE _9/15/2006 EASTING _ 1513387.4 NORTHING _ 696298.9 TOTAL DEPTH (FT) 350 Page 1 of 10
EL. |DEPTH SAMPLE
TYPE | BLOWS|PEN|REC] PID and REMARKS| CGRAPHIC SOIL and ROCK DESCRIPTIONS
FT. FT. |and | PER [ IN.| IN. LoG
NO. | 6IN.
—0
& Air rotary
_—2
4
s
420 g
= 10 Sample 1 Siit (ML), very fine grained sand, like powder, non plastic fines,
I slightly moist, very pale brown, 10YR (7/4).
12
— 14
— 16
410 | 18
E Silt (ML), very fine grained sand, non plastic fines, moist, very pale
B R (7/4).
- 20 Sample 2 brown, 10YR (7/4)
- i d
i c-1 wlw [ e 20.0-25.0'; Silt (ML), very fine sand, slightly clayey, non plastic fines
22 to low plastic fines, moist, light yellowish brown, 10YR (6/4).
24
E 25.0'-30.0": Silt (ML), non plastic fines, moist, light yellowish brown,
E R (6/4).
e | o 60 | 14 Treem)
400 —— 28
[ 30 30.0'-33.0": Poorly graded gravel (GP) with sand, gravel chunks are
™ 1/2" diameter, moist, light yellowish brown to brownish yellow, 10YR
C C-3 36 |2 (6/4) to 10YR (6/6).
— 32
_E 33.0%-40.0": Silty sand (SM), very fine grained sand, ~30% non plastic
— 34 C4 60 | 7 fines, wet, yellowish brown, 10YR (5/4).
36

NOTES: 1)well drilled using a Speedstar 50K drill rig equipped with conventional drilling rods, tricone
bits, air compressors, and support equipment.

PROJECT NAME
VALLEY WASTE - PHASE Il

2)The well was drilled using air and mud rotary drilling techniques. PROJECT NUMBER
3)Cored using a 94mm wireline and mud rotary methods. COB6464A

S = SPLIT SPOON SAMPLE

U = UNDISTURBED SAMPLE

P

<z = GROUNDWATER GEOMEGA




BORING LOCATION _SECTION 17 DATE (START / FINISH) _8/03/2006 - 8/06/2006 Boring Log for
GROUND ELEVATION _427.8 DRILLED BY CASCADE DRILLING CYM-17K1
GROUNDWATER EL. LOGGED BY _JC
DATE _9/15/2006 EASTING _1513387.4 NORTHING _ 6962988  TOTALDEPTH(FT) 350 | Page 2 of 10
EL. |DEPTH SAMPLE
TYPE [BLOWS|PEN|REC] PID and REMARKS [ GRAPHIC SOIL and ROCK DESCRIPTIONS
Fr. | FT. |and | PER | IN.| IN. LOG
NO. | 6iN.
303 M
[T C-5 60 | 24
__40 40.0'-41.5" Poorly graded gravel (GP) with sand, ~<10% non plastic
- fines, wet, light yellowish brown, 2.5Y (6/4).
" 42 41.5'-45.0": Silty sand (SM), fine grained sand, ~<10% non plastic
- fines, wet, light yellowish brown, 2.5Y (6/4).
=% lloa 60 | 2
- 45.0'-48.0": Poorly graded gravel (GP) with sand, ~<10% non plastic
— 46 fines, wet, light yellowish, brown, 2.5Y (6/4).
380 —— 48 et , )
B 48.0'-55.0": Poorly graded sand (SP), fine to medium grained sand,
[ ~<10% non plastic fines, very moist to wet, light yellowish brown,
® C-7 60 | 51
& 2.5Y (6/4).
— 50
- 52
E
% Iles 60 | 1
B 55.0'-60.0": Silty sand (SM), with some gravel, fine grained sand,
L 56 wet, light yellowish brown, 2.5Y (6/4).
370 —— 58
u c-9 60 |4
— 60 60.0'-64.0": Poorly graded gravel (GP) with fine sand, gravel, chunks
E are 1/2" in diameter, wet, yellowish brown, 10YR (5/8).
- 62
_.: -
o C-10 60 | 24 64.0'-70.0": Poorly graded sand (SP), fine to medium grained sand,
o ~<10% non plastic fines, moist to wet, brownish yellow, 10YR (6/8).
— 66
360 ——-.—_53
- C-11 60 | 24
=70 70.0'-71.3": Poorly graded gravel (GP), chunks are ~1/2" diameter,
&4 moist, pale yellow, 5Y (8/3).
72 71.3-77.5" Silty sand (SM), fine grained sand, ~10% non plastic

NOTES: 1)Well drilled using a Speedstar 50K drill rig equipped with conventional drilling rods, tricone
bits, air compressors, and support equipment.
2)The well was drilled using air and mud rotary drilling techniques.
3)Cored using a 94mm wireline and mud rotary methods.

PROJECT NAME

VALLEY WASTE - PHASE Il
PROJECT NUMBER
COG6464A

S = SPLIT SPOON SAMPLE U = UNDISTURBED SAMPLE sz = GROUNDWATER

A A

GEOMEGA




BORING LOCATION _SECTION 17 DATE (START / FINISH) _8/03/2006 - 8/06/2006 Boring Log for
GROUND ELEVATION _427.9 DRILLED BY CASCADE DRILLING CYM-17K1
GROUNDWATER EL. LOGGED BY _JC
DATE _9/15/2006 EASTING _ 1513387.4 NORTHING_696298.9 TOTAL DEPTH (FT) 350 Page 3 of 10
EL. |DEPTH| SAMPLE
TYPE [BLOWS|PEN[REC] PID and REMARKS| GRAPHIC SOIL and ROCK DESCRIPTIONS
FT. | FT.|and | PER | IN.| IN. LOG
NO. | 6IN.
E I J|fines, moist to very moist, olive, 5Y (5/4).
74 oz 60 | 7
-
- 76
s 77.5'-77.8" Silty sand (SM), fine grained sand, ~20% non plastic
350 —/— 78 flfines, moist to very moist, olive, 5Y (5/4).
* 77.8'-78.0": Clayey sand (SC), very fine grained sand, ~10% non
. c-13 60 | 60 plastic fines, moist, pale olive, 5Y (6/4).
" 80 78.0'-80.0": Clayey sand (SC), very fine grained sand, ~10% medium
W plastic fines, moist, olive, 5Y (5/4).
B ~180.0'-81.0": Silty sand (SM), slightly clayey, ~10-20% non plastic
;82 fines, moist, olive, 5Y (5/4).
JE —181.0'-82.8": Silty clay (CL), ~20-30% high plastic fines, moist, olive,
B 5Y (5/4).
—84 (1~ 44 60 | 18 82.8'-87.3": Silty sand (SM), slightly clayey, very fine grained sand,
B moist, olive, 5Y (5/4).
— 86
. ;
340 — 87.3'-88.0": Clay (CL), 100 % high plastic fines, slightly silty, moist,
— 88 olive, 5Y (5/4).
- 88.0'-88.5": Clayey sand (SC), very fine grained, ~10% high plastic
& C-15 60 | 60 fines, moist, pale olive, 5Y (6/3).
— 90 N 88.5'-91.0": Clay (CL), 100% high plastic fines, moist, olive, 5Y (5/3).
E »__191.0-91.5"; Silty sand (SM), slightly clayey, ~10% non plastic fines,
92 moist, light olive, gray, 5Y (6/2).
T 91.5'-93.0": Clay (CL), slightly silty, ~80% high plastic fines, moist,
Y olive, 5Y (5/3).
= C-16 48 93.0'-95.8": Clay (CL), slightly siity, ~90% high plastic fines, moist,
[ olive, 5Y (5/3).
— 96 95.8'-98.0": Clayey sand (SC), fine grained sand, ~10% high plastic
= fines, moist, olive, 5Y 95/3).
330 {98 ) ] ) .
- 98.0'-103.0": Poorly graded sand (SP), fine to medium grained sand,
E C17 60 | 48 moist to very moist, olive to light olive gray, 5Y (5/3) to 5Y (6/2).
= 100
L 102
-E 103.0'-108.0": Clay (CL}, 100% high plastic fines, moist, olive, 5§Y
104 Bc1s 60 |60 R
— 106
320 —— 108

NOTES: 1)Well drilled using a Speedstar 50K drlll rig equipped with conventional drilling rods, tricone
bits, air compressors, and support equipment.

PROJECT NAME
VALLEY WASTE - PHASE Ii

2)The well was drilled using air and mud rotary drilling techniques. PROJECT NUMBER
3)Cored using a 94mm wireline and mud rotary methods. CO6464A

P

S = SPLIT SPOON SAMPLE

U = UNDISTURBED SAMPLE Sz = GROUNDWATER GEOMEGA




BORING LOCATION _SECTION 17

DATE (START / FINISH) _8/03/2006 - 8/06/2006 Boring Log for

GROUND ELEVATION _427.9 DRILLED BY _CASCADE DRILLING CYM-17K1
GROUNDWATER EL. LOGGED BY _JC
DATE _9/15/2006 EASTING _1513387.4 NORTHING _ 6962989 TOTALDEPTH(FT)350 | Page 4 of 10
EL. |DEPTH SAMPLE
TYPE | BLOWS|PEN[REC] PID and REMARKS| GRAPHIC SOIL and ROCK DESCRIPTIONS
FT. | FT. |and | PER | IN.| IN. LoG
NO. | 6IN.
[ §108.0'-111.5"; Clay {(CL), 100% high plastic fines, moist, olive, 5Y
- c-19 60 | 60 1 (413).
— 110 '
- 111.5-112.0": Interbedded clay and sand, fine to medium grained
- sand, ~40% high plastic fines, moist, pale olive to olive, 5Y (6/3) to
— 112 15Y (5/3).
+ §112.0'-116.0": Clay (CL), 100% high plastic fines, moist, olive, 5Y
B {(5/3).
— 114 Be.20 60 | 25
— 116 116.0'-118.0" Silty sand (SM), fine grained sand, ~10-20% non
5 plastic fines, moist, olive, (5/3).
310 - 118 S ‘ :
[ 118.0'-123.0": Poorly graded sand (SP), fine to medium grained
B sand, ~5% non plastic fines, moist to very moist, pale olive to olive,
C c-21 60 | 54 5Y (6/3) to 5Y (5/3).
= 120
122
-E 123.0'-126.0": Poorly graded sand (SP), fine to medium grained
- ~ lasti i i .
- 124 C-22 60 | 30 sand, ~5% non plastic fines, moist to wet, olive, 5Y(5/3)
— 126 _ | 126.0-128.5" Silty clay (CL), ~80-90% high plastic fines, moist to
E \|very moist, olive, 5Y (5/3).
300 —— 128
o 128.5'-129.0": Poorly graded sand (SP), fine to medium grained
& C-23 60 | 60 ~\sand, ~5% non plastic fines, moist, olive, 5Y (5/4).
— 130 -] 129.0'-134.3": Silty clay (CL), ~10% non plastic fines, moist to very
5 moist, olive, 5Y (5/3).
— 132
-
134 W o 60 | 60
L 134.3'-135.5": Clayey sand (SC), ~10% high platic fines, moist, olive,
N 5Y (5/3).
C_ 436 135.5'-136.9" Silty clay (CL), ~80% high plastic fines, moist, olive,
- 5Y (5/3).
- ~136.9'-137.0": Silty sand (SM), ~10% non plastic fines, moist, olive,
290 —— 138 5Y (5/3).
- _J137.0'-143.0" Silty clay (CL), ~80-90% high plastic fines, moist, olive,
E C-25 60 | 60 5Y (5/4).
= 140
L 142
-: _|143.0'-145.0": Silty clay (CL), ~80% high plastic fines, moist, light
— 144 JC-26 60 | 40 ~ |olive brown, 2.5Y (5/3).

NOTES: 1)Well drilled using a Speedstar 50K drill rig equipped with conventional driliing rods, tricone
bits, air compressors, and support equipment.

PROJECT NAME
VALLEY WASTE - PHASE If

2)The well was drilled using air and mud rotary drilling techniques. PROJECT NUMBER
3)Cored using a 94mm wireline and mud rotary methods. COG6484A

S = SPLIT SPOON SAMPLE

U = UNDISTURBED SAMPLE

o AA

<z = GROUNDWATER GEOMEGA




BORING LOCATION _SECTION 17 DATE (START / FINISH) _8/03/2006 - 8/06/2006 Boring Log for
GROUND ELEVATION _427.9 DRILLED BY _CASCADE DRILLING CYM-17KA1
GROUNDWATER EL. LOGGED BY _JC
DATE _9/15/2006 EASTING __1513387.4 NORTHING _ 696298.9 TOTAL DEPTH (FT) 350 Page 5 of 10
EL. |DEPTH SAMPLE
TYPE [BLOWS|PEN|REC] PID and REMARKS| CGRAPHIC SOIL and ROCK DESCRIPTIONS
FT. | FT. |and | PER | IN.| IN. LOG
NO. | 6IN.
B 4 145.0'-148.2": Clayey sand (SC), ~10% high plastic fines, moist, to
— 146 | very moist, light olive brown, 2.5Y (5/3).
280 —— 148 )
B 148.2'-150.0" Silty sand (SM), slightly clayey, fine grained sand,
- c-27 60 | 60 ~10% non plastic fines, moist to very moist, light olive, brown, 2.5Y
e (5/4).
— 150 150.0'-151.5": Poorly graded sand (SP), fine to medium grained
= sand, moist, light olive brown, 2.5Y (5/3).
C_ 452 151.5'-152.0" Silty sand (SM), slightly clayey, fine grained sand,
H ~20% non plastic fines, moist, light olive brown, 2.5Y (5/3).
" 152.0'-153.0": Poorly graded sand (SP), fine to medium grained
C 154 sand, ~<5% non plastic fines, moist, light yellowish brown, 2.5Y
B C-28 60 | 60 56/4). i .
— 53.0'-153.2": Clayey sand (SC), fine grained sand, ~10% high
E plastic fines, moist to very moist, light yeliowish brown, 2.5Y (6/4).
136 153.2'-160.0"; Poorly graded sand (SP), fine to medium grained
[ sand, moist to wet, light olive brown, 2.5Y (5/3).
270 —— 158
- c-29 60 | 60
=~ P4 160.0-162.6" Clayey sand (SC), fine grained sand, ~10% high
[ §i plastic fines, moist to wet, light olive brown, 2.5Y (5/3).
— 162 _
-+ 162.6'-162.8': Poorly graded sand (SP), fine to medium grained
- sand, moist, ~10% non plastic fines, moist to very moist, light olive
— 164 c-30 60 | 36 ibrown, 2.5Y (5/3).
C 162.8'-164.0": Clayey sand (SC), fine grained sand, ~20% high
- plastic fines, moist, light yellowish brown, 2.5Y (6/3).
= 166 164.0'-168.0": Poorly graded sand (SP), fine to medium grained
- sand, ~<5% non plastic fines, moist to wet, dark yellowish brown
E | (rust) to light olive brown, 10YR (4/4) to 2.5Y (5/3).
260 —— 168 . . . :
= 168.0-173.0": Poorly graded sand (SP), fine to medium grained
r |sand, ~<5% non plastic fines, moist to wet, light yellowish brown,
C C-31 60 (48 2.5Y (6/4).
— 170
— 172
-E : 173.0'-177.8": Poorly graded sand (SP), fine to medium grained
= 174 c-32 60 | 36 1sand, ~<5% non plastic fines, wet, olive, 5Y (5/4).
178
250 —:— 178 1177.8-178.0": Silty sand (SM), slightly clayey, fine grained sand,
- |~10-20% non plastic fines, very moist, olive, 5Y (5/4).
® C-33 60 | 18 1178.0"-181.5": Gravel (GP), with coarse sand, wet, yellowish brown,
— 180 |brown, 10YR (5/4).

NOTES: 1)Well drilled using a Speedstar 50K drill rig equipped with conventional drilling rods, tricone
bits, air compressors, and support equipment.

PROJECT NAME
VALLEY WASTE - PHASE Il

2)The well was drilled using air and mud rotary drilling techniques. PROJECT NUMBER
3)Cored using a 94mm wireline and mud rotary methods. COB464A

A

S = SPLIT SPOON SAMPLE

U = UNDISTURBED SAMPLE

<z =GROUNDWATER | " GEOMEGA




BORING LOCATION _SECTION 17

DATE (START / FINISH) _8/03/2006 - 8/06/2006 Boring Log for

GROUND ELEVATION _427.9 DRILLED BY _CASCADE DRILLING CYM-17K1
GROUNDWATER EL. LOGGED BY _JC
DATE _9/15/2006 EASTING__1513387.4 NORTHING _ 6962989 TOTALDEPTH(FT)350 | Page 6 of 10
EL. |DEPTH SAMPLE
TYPE | BLOWS|PEN|REC] PID and REMARKS| GRAPHIC SOIL and ROCK DESCRIPTIONS
FT. | FT. |and | PER | IN.| IN. LOG
NO. | 6IN.
- 181.5'-183.0" Clayey sand (SC), fine grained sand, ~5-10% non
| 182 d plastic fines, moist, light yellowish brown, 2.5Y (6/4).
T 183.0°-188.0". Silty sand (SM), very fine sand, ~10-20% non plastic
— 184 c-34 60 | 13 fines, very moist to wet, light yellowish brown, 2.5Y (6/4).
= 186
240 —1— 188 =188.0'-193.0' Silty clay (CL), very fine grained silt, ~90% high plastic
o | fines, moist, olive, 5Y (5/3).
B C-35 60 | 60
= 190
192
-E 193.0'-196.0": Silty clay (CL), ~80-90% high plastic fines, moist, olive,
e 5Y (4/3).
194 B 36 60 | 48 (4/3)
— 196 196.0'-198.0": Poorly graded sand (SP), fine to coarse grained sand,
o veery moist, olive, 5Y (5/4).
e ek 198.0'-203.0": Clayey sand (SC), very fine grained sand, ~20-30%
E c-37 60 | 60 non plastic fines, moist, olive, 5Y (5/3).
= 200
— 202
b B
B 203.0'-204.0": Clayey sand (SC), very fine grained sand, ~10% non
— 204 c.38 60 | 12 plastic fines, moist, olive, 5Y (5/3).
- 204.0'-208.1". Silty sand (SM), slightly clayey, ~20-30% non plastic
5 fines, moist, olive, 5Y (5/3).
— 206
220 —{— 208
- 208.1'-210.0": Clay (CL), 100% high plastic fines, moist, dark
E C-39 60 | 60 greenish gray, 2 for GLEY {(4/1).
e %0 81210.0'-212.0" Sandy clay (CLS), ~80% high plastic fines, moist,
C =l greenish gray, 2 for GLEY (5/1).
— i
212 #212.0-214.5" Clayey sand (SC), fine grained sand, ~20% non plastic
T fines, moist, greenish gray to olive, 2 for GLEY (5/1) to 2 for GLEY
- (5/4).
214 B¢ 40 60 | 60 3
- 1214.5'-215.8" Sandy clay (CLS), ~80% high plastic fines, moist, olive
E & 5Y (5/3).
[ 216 4215.8-216.2" Sitty sand (SM), ~10% non plastic fines, moist, olive,

NOTES: 1)Well drilled using a Speedstar 50K drill rig equipped with conventional drilling rods, tricone
bits, air compressors, and support equipment.

PROJECT NAME
VALLEY WASTE - PHASE I

2)The well was drilled using air and mud rotary drilling techniques. PROJECT NUMBER
3)Cored using a 94mm wireline and mud rotary methods. CO6464A

S = SPLIT SPOON SAMPLE

U = UNDISTURBED SAMPLE

P e

=z =GROUNDWATER | " GEOMEGA




BORING LOCATION _SECTION 17 DATE (START / FINISH) _8/03/2006 - 8/06/2006 Boring Log for
GROUND ELEVATION 427.9 DRILLED BY CASCADE DRILLING CYM-17K1
GROUNDWATER EL. LOGGED BY _JC
DATE _9/15/2006 EASTING _ 1513387.4 NORTHING _ 696298.9 TOTAL DEPTH (FT) 350 Page 7 of 10
EL. [DEPTH| SAMPLE
TYPE | BLOWS|PEN[REC] PID and REMARKS| GRAPHIC SOIL and ROCK DESCRIPTIONS
FT. | FT. |and | PER | IN.| IN. LOG
NO. 6 IN.
B 5Y (5/3).
i _]216.2'-217.8"; Silty clay (CL), ~80% high plastic fines, moist, olive,
210 —— 218 5Y (5/3).
[ C-41 60 | 60 217.8'-223.0": Silty sand (SM), very fine grained sand, ~20-50% non
T 220 plastic fines, moist, olive to pale olive, 5Y (5/3) to §Y (6/3).
[ 222
_: 223.0'-228.0" Silty sand (SM), fine grained sand, ~10-20% non
= lasti i li i
- 224 C42 60 | 12 plastic fines, moist, olive, 5Y (5/3)
— 226
- 28 Stopped coring.
B Drilling to TD.
— 230
- 232
— 234
— 236
190 —|— 238
— 240 Sample 3 Gravel (GP) with sand, poorly graded gravel, with coarse sand,
C moist, brown, 10YR (5/3).
= 242
— 244
- 246
180 —— 248
o 250 Sample 4 Clay (CL), 100% high plastic fines, moist, light yellowish brown, 2.5Y
- (614).
— 252

NOTES: 1)Well drilled using a Speedstar 50K drill rig equipped with conventional drilling rods, tricone
bits, air compressors, and support equipment.
2)The well was drilled using air and mud rotary drilling techniques.
3)Cored using a 94mm wireline and mud rotary methods.

PROJECT NAME

VALLEY WASTE - PHASE I
PROJECT NUMBER
CO6464A

S = SPLIT SPOON SAMPLE U = UNDISTURBED SAMPLE X7 = GROUNDWATER

P .

GEOMEGA




BORING LOCATION _SECTION 17
GROUND ELEVATION _427.9
GROUNDWATER EL.
DATE _9/15/2006

DATE (START / FINISH) _8/03/2006 - 8/06/2006 Boring Log for

DRILLED BY _CASCADE DRILLING CYM-17K1

LOGGED BY _JC

EASTING

1513387.4 NORTHING _696298.98 TOTAL DEPTH (FT) 350 Page 8 of 10

EL. |DEPTH

FT.

FT.

SAMPLE

TYPE
and
NO.

BLOWS|PEN
PER | IN.
6 IN.

REC,
IN.

PID and REMARKS| GRAPHIC SOIL and ROCK DESCRIPTIONS

LOG
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Sample 5 e Sandy clay (CLS), ~20% non plastic fines, moist, olive, 5Y (4/3).

Sample 6 @4 Sandy clay (CLS), ~<5% non plastic fines, moist, olive gray, 5Y (4/2).

Sample 7 Silty sand (SM), slightly clayey, very fine grained sand, ~20-30% non

plastic fines, moist, olive gray, 5Y (5/2).

NOTES: 1)Well drilled using a Speedstar 50K drill rig equipped with conventional drilling rods, tricone
bits, air compressors, and support equipment.

PROJECT NAME
VALLEY WASTE - PHASE If

2)The well was drilied using air and mud rotary drilling techniques. PROJECT NUMBER
3)Cored using a 94mm wireline and mud rotary methods. COB464A

S = SPLIT SPOON SAMPLE

U = UNDISTURBED SAMPLE

A

<z = GROUNDWATER GEOMEGA




BORING LOCATION _SECTION 17

GROUND ELEVATION _427.9

GROUNDWATER EL.

DATE (START / FINISH) _8/03/2006 - 8/06/2006 Boring Log for
DRILLED BY _CASCADE DRILLING CYM-17K1

LOGGED BY _JC

DATE _8/15/2006 EASTING _ 1513387.4 NORTHING _ 696298.9 TOTAL DEPTH (FT) 350 Page 9 of 10
EL. |DEPTH SAMPLE
TYPE [BLOWS|PEN|REC] PID and REMARKS | CGRAPHIC SOIL and ROCK DESCRIPTIONS
FT. FT. |and | PER | IN.| IN. LOG
NO. | 6IN.

o 290 Sample 8 Silty sand (SM), fine grained sand, moist, ~10% non piastic fines,
= olive gray, 5Y (5/2).
— 202
— 294
- 296

130 —— 208
— 300 Sample 9 Silty sand (SM), fine to medium grained sand, ~10-20% non plastic
[ fines, moist, olive, 5Y (5/3).
— 302
— 304
'_
- 306

120 —— 308
=y 310 Sample 10 Silty sand (SM), slightly clayey, ~20-30%, non plastic fines, moist,
5 olive, 5Y (5/3).
- 312
— 314
— 316
o

110 —— 318
o9 320 Sample 11 Silty sand (SM), very fine grained sand, ~20-30% non plastic fines,
B moist, olive, 5Y (5/3).
- 322
— 324

NOTES: 1)Well drilled using a Speedstar 50K drill rig equipped with conventional drilling rods, tricone

bits, air compressors, and support equipment.
2)The well was drilled using air and mud rotary drilling techniques.
3)Cored using a 94mm wireline and mud rotary methods.

PROJECT NAME

VALLEY WASTE - PHASE Ii
PROJECT NUMBER
CO6464A

S = SPLIT SPOON SAMPLE

U = UNDISTURBED SAMPLE

oA

<2 = GROUNDWATER GEOMEGA




BORING LOCATION _SECTION 17 DATE (START / FINISH) _8/03/2006 - 8/06/2006 Boring Log for
GROUND ELEVATION _427.9 DRILLED BY _CASCADE DRILLING CYM-17K1
GROUNDWATER EL. LOGGED BY _JC
DATE _9/15/2006 EASTING _1513387.4 NORTHING _696298.9 TOTALDEPTH(FT) 350 | Page 10 of 10
EL. |DEPTH SAMPLE
TYPE | BLOWS|PEN|[REC] PID and REMARKS| GRAPHIC SOIL and ROCK DESCRIPTIONS
FT. | FT. |and | PER | IN.| IN. LOG
NO. | 6IN.
L 326
100 —— 328
[0 Sample 12 Silty sand (SM), very fine grained sand, ~20-30% non plastic fines,
o moist, olive gray, 5Y (4/2).
— 332
= 334
L 336
90— 338
= 340 : ; g . ; i
3 Sample 13 Clay (CL), slightly silty, ~80% high plastic fines, moist, olive gray, 5Y
" (412).
- 342
— 344
C
— 346
80 —— 348
350

NOTES: 1)Well drilled using a Speedstar 50K drill rig equipped with conventional drilling rods, tricone PROJECT NAME

bits, air compressors, and support equipment. VALLEY WASTE - PHASE Il
2)The well was drilied using air and mud rotary drilling techniques. PROJECT NUMBER
3)Cored using a 94mm wireline and mud rotary methods. CO6464A

P e

S = SPLIT SPOON SAMPLE U = UNDISTURBED SAMPLE Sz_= GROUNDWATER G Eo M E GA




BORING LOCATION _SECTION 17
GROUND ELEVATION _446.5
GROUNDWATER EL.

DATE (START / FINISH) _8/29/2006 - 9/05/2006 Boring Log for
DRILLED BY _CASCADE DRILLING CYM-17M1

LOGGED BY _JC

DATE _8/29/2006 EASTING __1511084.6 NORTHING __696235.6 TOTAL DEPTH (FT) 350 Page 1 of 10
EL. |DEPTH SAMPLE
TYPE | BLOWS|PEN|REC] PID and REMARKS | GRAPHIC SOIL and ROCK DESCRIPTIONS
FT. | FT. |and | PER | IN.| IN. LOG
NO. | 6IN.
—0
_}2

4
6

440 —-
—8
= 10 Sample 1 Silt (ML), very fine grained, ~80% non plastic fines, some calcium
r carbonate deposits (in small chunks), dry, pale yellow, 2.5YR (8/4).
12
14
L 16

430 —
— 18
g 20 Sample 2 Silt (ML), very fine grained, ~80% non plastic fines, some calcium
¥ carbonate deposits (in small chunks), dry, pale yellow, 2.5YR (8/4).
- 22
— 24
26

420 —
— 28
o 30 Sample 3 Silt (ML), very fine grained,~90% non plastic fines, dry, pale yellow,
» 2.5YR (8/4).
32
— 34
— 36

NOTES: 1)well drilled using a Speedstar 50K drill rig equipped with conventional drilling rods, tricone

bits, air compressors, and support equipment.
2)The well was drilled using air and mud rotary drilling techniques.
3)Cored using a 94mm wireline and mud rotary methods.

PROJECT NAME

VALLEY WASTE - PHASE Ii
PROJECT NUMBER
CO6464A

S = SPLIT SPOON SAMPLE

U = UNDISTURBED SAMPLE

A

<= GROUNDWATER GEOMEGA




BORING LOCATION _SECTION 17 DATE (START / FINISH) _8/29/2006 - 9/05/2006 Boring Log for
GROUND ELEVATION _446.5 DRILLED BY _CASCADE DRILLING CYM-17M1
GROUNDWATER EL. LOGGED BY _JC
DATE _8/29/2006 EASTING _ 1511084.6 NORTHING _ 696235.6 TOTALDEPTH(FT)350 | Page 2  of 10
EL. [DEPTH SAMPLE
TYPE | BLOWS|PEN|REC] PID and REMARKS| GRAPHIC SOIL and ROCK DESCRIPTIONS
FT. FT. |and | PER | IN.| IN. LOG
NO. | 6IN.
410 —-
38
e Sample 4 Silt (ML), very fine grained,~80% non plastic fines, dry, pale yellow,
8 2.5YR (8/4).
— 42
— 44
46
400 —
48
=~ 50 Sample 5 Siit (ML), very fine grained,~90% non plastic fines, dry, pale yellow,
B 2.5YR (8/4).
— 52
54
L 56
390
— 58
60 Sample 6 Silt (ML), very fine grained,~90% non plastic, dry to slightly moist,
B pale yellow, 2.5YR (8/4).
62
o
— 64
" 66
380 |
68
B
L Sample 7 Silt (ML), very fine grained sand, ~80% non plastic fines, dry, pale
E, yellow, 2.5Y (7/4).
72

NOTES: 1)well drilled using a Speedstar 50K dirill rig equipped with conventional drilling rods, tricone

bits, air compressors, and support equipment.

2)The well was drilled using air and mud rotary driiling techniques.
3)Cored using a 94mm wireline and mud rotary methods.

PROJECT NAME

VALLEY WASTE - PHASE Il
PROJECT NUMBER
COB464A

S = SPLIT SPOON SAMPLE U = UNDISTURBED SAMPLE Sz_= GROUNDWATER

oA A

" GEOMEGA




BORING LOCATION _SECTION 17
GROUND ELEVATION _446.5

GROUNDWATER EL.
DATE_8/29/2006

DATE (START / FINISH) _8/29/2006 - 8/05/2006 Boring Log for

DRILLED BY _CASCADE DRILLING CYM-17M1

LOGGED BY _JC

EASTING

1511084.6 NORTHING__ 696235.6 TOTAL DEPTH (FT)_350 Page 3 of 10

EL.

FT.

DEPTH SAMPLE

TYPE |BLOWS|PEN
FT. | and PER | IN.
NO. | 6IN.

REC
IN.

PID and REMARKS G't‘(‘)':"c SOIL and ROCK DESCRIPTIONS
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Silt (ML), very fine grained sand, ~70 - 80% non plastic fines, dry,
pale yellow, 2.5Y (7/4).

Sample 8

Silt (ML), very fine grained sand, ~90% non plastic fines, dry, pale
yellow, 2.5Y (7/4).

Sample 9

Silt (ML), slightly clayey, fine grained sand, ~60 - 70% non plastic
fines, dry, light yellow, 10YR (7/6).

Sample 10

NOTES: 1)Well drilled using a Speedstar 50K drill rig equipped with conventional drilling rods, tricone

PROJECT NAME

bits, air compressors, and support equipment. VALLEY WASTE - PHASE 1l
2)The well was drilled using air and mud rotary drilling techniques. PROJECT NUMBER
3)Cored using a 94mm wireline and mud rotary methods. CO6464A

S = SPLIT SPOON SAMPLE

P~ Q

U = UNDISTURBED SAMPLE <z = GROUNDWATER GEOMEGA




BORING LOCATION _SECTION 17

GROUND ELEVATION _446.5

DATE (START / FINISH) _8/29/2006 - 9/05/2006 Boring Log for
DRILLED BY _CASCADE DRILLING CYM-17M1

GROUNDWATER EL. LOGGED BY _JC
DATE_8/298/2006 EASTING _1511084.6 NORTHING _ 69623568 TOTALDEPTH(FT)350 | Page 4 of 10
EL. |DEPTH SAMPLE
TYPE | BLOWS|PEN|REC] PID and REMARKS| GRAPHIC SOIL and ROCK DESCRIPTIONS
FT. | FT. |and | PER | IN.| IN. LOG
NO. | GIN.
C
= e Sample 11 Silt (ML), slightly clayey, fine grained sand, ~80% non plastic fines,
o dry, light yellowish brown, 2.5Y (6/4).
— 112
— 114
T 116
330 —
— 118
L Sample 12 Clay (CL), slightly sandy, clay chunks, ~80 - 80% non plastic fines,
o slightly moist, light yellowish brown, 2.5Y (6/4).
- 122
— 124
-
126
320 —
— 128
— 130 .' 9% ki ; - : ;
n Sample 13 il Lean clay (CL), ~100% high plastic fines, slightly moist, dark olive,
’ 5Y (5/4).
— 132
— 134
B
136
310 —
- 138
1 Sample 14 Clay (CL), in chuncks, ~100% non plastic fines, slightly moist, olive,
E I5Y (5/4).
[ 142
144

NOTES: 1)Weli drilled using a Speedstar 50K drill rig equipped with conventional drilling rods, tricone PROJECT NAME
bits, air compressors, and support equipment.
2)The well was drilled using air and mud rotary drilling techniques.
3)Cored using a 94mm wireline and mud rotary methods.
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PROJECT NUMBER
CO6464A
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U = UNDISTURBED SAMPLE
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BORING LOCATION _SECTION 17
GROUND ELEVATION _446.5
GROUNDWATER EL.

DATE

8/29/2006

DATE (START / FINISH) _8/29/2006 - 9/05/2006 Boring Log for
DRILLED BY _CASCADE DRILLING CYM-17M1

LOGGED BY _JC

EASTING

1511084.6

NORTHING__696235.6 TOTAL DEPTH (FT) 350 Page 5 of 10

EL.

FT.

DEPTH

SAMPLE

TYPE

FT. | and
NO.

BLOWS|PEN
PER | IN.
6IN.

REC.
IN.

PID and REMARKS

GRAPHIC
LOG

SOIL and ROCK DESCRIPTIONS
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Sample 15

Sample 16

Sample 17

Sample 18

Silty sand (SM), very fine grained sand, ~20 - 30% non plastic fines,
dry, pale olive, 5Y (6/3).

Silty sand (SM), very fine grained sand, ~20 - 30% non plastic fines,
dry, pale olive, 5Y (6/3).

Silty sand (SM), very fine grained sand, ~30 - 40% non plastic fines,
dry, light yellow,ish brown, 2.5Y (6/3).

Poorly graded sand (SP), fine to medium grained sand, ~10 - 20%

NOTES: {)Well drilled using a Speedstar 50K drill rig equipped with conventional drilling rods, tricone

bits, air compressors, and support equipment.
2)The well was drilled using air and mud rotary drilling techniques.
3)Cored using a 94mm wireline and mud rotary methods.

PROJECT NAME

VALLEY WASTE - PHASE Il
PROJECT NUMBER
COB6464A

S = SPLIT SPOON SAMPLE

U = UNDISTURBED SAMPLE
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<z = GROUNDWATER GEOMEGA




BORING LOCATION _SECTION 17
GROUND ELEVATION _446.5
GROUNDWATER EL.
DATE _8/29/2006

EASTING

1511084.6

DATE (START / FINISH) _8/29/2006 - 9/05/2006

Boring Log for

DRILLED BY _CASCADE DRILLING

CYM-17M1

LOGGED BY _JC

NORTHING__ 696235.6

TOTAL DEPTH (FT) 350 Page 6 of 10

EL. |DEPTH

FT.

FT.

SAMPLE

TYPE
and
NO.

BLOWS|PEN

PER
6 IN.

IN.

REC.
IN.

PID and REMARKS| GRAPHIC SOIL and ROCK DESCRIPTIONS
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Sample 19

Sample 20
Switched to mud
rotary

Sample 21

olive, 5Y (5/4).

No sample taken.

non plastic fines, dry, light yellowish brown, 2.5Y (6/3).

Clay (CLS), slightly sandy, ~80 - 90% high plastic, slightly moist,

Clay (CLS), slightly sandy, ~80 - 90% high plastic fines, dry to
slightly moist, light yellowish brown, 2.5Y (6/4).

NOTES: 1)well drilied using a Speedstar 50K drill rig equipped with conventional drilling rods, tricone
bits, air compressors, and support equipment.
2)The well was drilled using air and mud rotary drilling techniques.
3)Cored using a 94mm wireline and mud rotary methods.
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BORING LOCATION _SECTION 17 DATE (START / FINISH) _8/29/2006 - 9/05/2006 Boring Log for
GROUND ELEVATION _446.5 DRILLED BY _CASCADE DRILLING CYM-17M1
GROUNDWATER EL. LOGGED BY _JC
DATE _8/28/2006 EASTING _ 1511084.6 NORTHING _ 696235.6 TOTAL DEPTH (FT) 350 Page 7 of 10
EL. |[DEPTH SAMPLE
TYPE |BLOWS|PEN|REC] PID and REMARKS| GRAPHIC SOIL and ROCK DESCRIPTIONS
FT. FT. |and | PER | IN.| IN. LOG
NO. | 6IN.
- 218
- 220 Sample 22 Ciay (CL), ~100% high plastic fines, ligh olive brown, 2.5Y (5/3).
— 222
— 224
[ 226
220 —|
— 228
— 230 Sampie 23 Poorly graded sand (SP), fine to medium grained sand,~5 - 10% non
[ plastic fines, olive, 5Y(5/3).
— 232
— 234
L 236
210 —
- 238
L 240 Sample 24 Poorly graded sand (SP), fine to medium grained sand, <5% non
& plastic fines, light olive brown, 2.5Y (5/3).
— 242
— 244
L 246
200 —
- 248
- 250 Sample 25 dl Clayey sand (SC), fine grained sand with clay, ~20 - 30 % high
I dlplastic fines, pale olive, 5Y (6/3).
252

NOTES: 1)Well drilled using a Speedstar 50K drlll rig equipped with conventional drilling rods, tricone

bits, air compressors, and support equipment.
2)The well was drilled using air and mud rotary drilling techniques.
3)Cored using a 94mm wireline and mud rotary methods.
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VALLEY WASTE - PHASE Hi
PROJECT NUMBER
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BORING LOCATION _SECTION 17 DATE (START / FINISH) _8/29/2006 - 8/05/2006

Boring Log for

GROUND ELEVATION _446.5 DRILLED BY _CASCADE DRILLING

CYM-17M1

GROUNDWATER EL. LOGGED BY _JC

DATE _8/28/2006 EASTING _1511084.6 NORTHING _ 696235.6 TOTAL DEPTH (FT) 350 Page 8 of 10

EL. |DEPTH SAMPLE

FT. FT. |and | PER | IN.| IN. LOG
NO. | 6IN.

TYPE|BLOWS|PEN|REC] PID and REMARKS| GRAPHIC SOIL and ROCK DESCRIPTIONS
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Poorly graded sand (SP), slightly clayey, fine to coarse sand with
clay, ~10% medium plastic fines, pale olive, 5Y (6/3).

Poorly graded sand with gravel (GP), fine to coarse sand, gravel
chunks are ~1/4" diameter, light yellowish brown 2.5Y (6/4).

Poorly graded sand (SP), slightly clayey, fine to coarse sand, <5%
medium plastic fines, pale olive, 5Y (6/4).

NOTES: 1)well drilled using a Speedstar 50K drill rig equipped with conventional drilling rods, tricone
bits, air compressors, and support equipment.
2)The well was drilled using air and mud rotary drilling techniques.
3)Cored using a 84mm wireline and mud rotary methods.

PROJECT NAME
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PROJECT NUMBER
CO6464A
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BORING LOCATION _SECTION 17 DATE (START / FINISH) _8/29/2006 - 9/05/2006 Boring Log for
GROUND ELEVATION 446.5 DRILLED BY CASCADE DRILLING CYM-17M1
GROUNDWATER EL. LOGGED BY _JC
DATE _8/29/2006 EASTING__1511084.6 NORTHING _ 696235.6 TOTAL DEPTH (FT) 350 Page 9 of 10
EL. |DEPTH SAMPLE
TYPE [BLOWS|PEN|REC] PID and REMARKS| CGRAPHIC SOIL and ROCK DESCRIPTIONS
FT. | FT. |and | PER | IN.| IN. LoG
NO. 6 IN.
= 290 Sample 29 Poorly graded sand (SP), fine to coarse sand, ~10% non plastic
B fines, light yeliowish brown, 2.5Y (6/4).
— 202
— 294
[ 206
150 —
— 208
- 300 Sample 30 Poorly graded sand (SP), fine to coarse sand, ~10% non plastic
- fines, light yellowish brown, 2.5Y (6/4). =
T 302
- 304
L 306
140 —
— 308
: 310 Sample 31 Poorly graded sand (SP), fine to coarse sand, ~10% non plastic
& fines, light yellowish brown, 2.5Y (6/4).
— 312
- 314
[ 316
130
— 318
— 320 Sample 32 Poorly graded sand (SP), fine to coarse sand, ~10% non plastic
= fines, light yellowish brown, 2.5Y (6/4).
- 322
- 324

NOTES: 1)Well drilled using a Speedstar 50K drill rig equipped with conventional drilling rods, tricone

bits, air compressors, and support equipment.
2)The well was drilled using air and mud rotary drilling techniques.
3)Cored using a 94mm wireline and mud rotary methods.

PROJECT NAME

VALLEY WASTE - PHASE Il
PROJECT NUMBER
CO6464A
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S = SPLIT SPOON SAMPLE U = UNDISTURBED SAMPLE

<z = GROUNDWATER
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BORING LOCATION _SECTION 17 DATE (START / FINISH) _8/29/2006 - 9/05/2006 Boring Log for
GROUND ELEVATION _446.5 DRILLED BY CASCADE DRILLING CYM-17M1
GROUNDWATER EL. LOGGED BY _JC
DATE _B/29/2006 EASTING _ 1511084.6 NORTHING _ 696235.6 TOTAL DEPTH(FT) 350 | Page 10 of 10
EL. |DEPTH SAMPLE
TYPE |BLOWS|PEN|REC] PID and REMARKS| GRAPHIC SOIL and ROCK DESCRIPTIONS
FT. FT. |and | PER | IN.| IN. LOG
NO. | 6IN.
[ 326
120 |
- 328
g e Sample 33 Poorly graded sand (SP), fine to coarse sand, ~10% non plastic
- fines, light yellowish brown, 2.5Y (6/3).
— 332
- 334
336
110 —
- 338
[ 340 Sample 34 Poorly graded sand (SP), fine to coarse sand, ~10% non plastic
B * fines, light yellowish brown, 2.5Y (6/3).
— 342
- 344
[ 346
100 —
— 348
350

NOTES: 1)Well drilled using a Speedstar 50K drill rig equipped with conventional drilling rods, tricone PROJECT NAME

bits, air compressors, and support equipment. VALLEY WASTE - PHASE Il
2)The well was drilled using air and mud rotary drilling techniques. PROJECT NUMBER
3)Cored using a 94mm wireline and mud rotary methods. CO6484A

oA

S = SPLIT SPOON SAMPLE U = UNDISTURBED SAMPLE <z = GROUNDWATER GEOMEGA




BORING LOCATION _SECTION 17
GROUND ELEVATION _437.6
GROUNDWATER EL.

DATE (START / FINISH) _8/17/2006 - 8/20/2006 Boring Log for

LOGGED BY _JC

DRILLED BY _CASCADE DRILLING CYM-17Q1

DATE _8/17/2006 EASTING _ 1514439.9 NORTHING _ 694727.9 TOTAL DEPTH (FT) 350 Page 1 of 10
EL. |DEPTH SAMPLE
TYPE | BLOWS|PEN|REC] PID and REMARKS| GRAPHIC SOIL and ROCK DESCRIPTIONS
FT. | FT. |and | PER | IN.| IN. LOG
NO. 6 IN.
_—0
2
4
6
430 —
_—8
C-19 Sample 1 Silt (ML), very fine grained, like powder, ~80 - 90% non plastic fines,
[ dry, yellow, 10YR (7/6).
12
14
— 16
420 —'E_ 18
== 20 Sample 2 Siit (ML), very fine grained, like powder, ~80 - 90% non plastic fines,
[ dry, yellow, 10YR (8/6)
— 22
24
—26
410 —
= 28
30 Sample 3 Silt (ML), very fine, like powder, ~80 - 90% non plastic fines, dry,
™ very pale brown, 10YR (8/4).
— 32
— 34
36
NOTES: 1)well drilled using a Speedstar 50K drill rig equipped with conventional drilling rods, tricone PROJECT NAME

bits, air compressors, and support equipment.
2)The well was drilled using air and mud rotary drilling techniques.
3)Cored using a 94mm wireline and mud rotary methods.
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BORING LOCATION _SECTION 17 DATE (START / FINISH) _8/17/2006 - 8/20/2006
GROUND ELEVATION _437.6 DRILLED BY _CASCADE DRILLING

Boring Log for

CYM-17Q1

GROUNDWATER EL. LOGGED BY _JC

DATE _8/17/2006 EASTING__1514439.9 NORTHING__ 694727.9 TOTAL DEPTH (FT)_350 Page 2 of 10

EL. |DEPTH SAMPLE

FT. FT. |and | PER | IN.| IN. LOG
NO. | 6IN.

TYPE |BLOWS|PEN|[REC] PID and REMARKS| GRAPHIC SOIL and ROCK DESCRIPTIONS
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very pale brown, 10YR (8/4).
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Sample 7

~
n

Silt (ML), very fine, like powder, ~80 - 90% non plastic fines, dry,

Silt (ML), very fined grained, like powder, ~80 - 90% non plastic
fines, dry, very pale brown, 10YR (7/4).

Poorly graded sand (SP), fine to medium grained sand, ~10% non
plastic fines, some mica, moist, brownish yellow, 10YR (6/6)

Poorly graded sand (SP), fine to medium grained sand, ~<5% non
plastic fines, dry, Very pale brown, 10YR (7/4).

NOTES: 1)well drilled using a Speedstar 50K drill rig equipped with conventional drilling rods, tricone
bits, air compressors, and support equipment.
2)The well was drilled using air and mud rotary drilling techniques.
3)Cored using a 94mm wireline and mud rotary methods.
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BORING LOCATION _SECTION 17 DATE (START / FINISH) _8/17/2006 - 8/20/2006
GROUND ELEVATION _437.6 DRILLED BY _CASCADE DRILLING
GROUNDWATER EL. LOGGED BY _JC

DATE _8/17/2006 EASTING _1514439.9 NORTHING__ 694727.9 TOTAL DEPTH (FT) 350 Page 3 of 10

Boring Log for

CYM-17Q1

EL.

FT.

DEPTH SAMPLE

FT. |and | PER | IN.| IN. LOG
NO. | 6IN.

TYPE |BLOWS|PEN[REC] PID and REMARKS| GRAPHIC SOIL and ROCK DESCRIPTIONS
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brown, 2.5Y (6/4).
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moist, pale olive, 5Y (6/3).
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Poorly graded sand (SP), fine to medium grained sand, ~10% non
plastic fines, dry, Very pale brown, 10YR (8/4).

Clay in chunks (CL), 100% high plastic fines, moist, light yellowish

Silty sand (SM), fine grained sand, ~10 - 20% non plastic fines,

NOTES

* 1)Well drilied using a Speedstar 50K drill rig equipped with conventional drilling rods, tricone
bits, air compressors, and support equipment.
2)The well was drilled using air and mud rotary drilling techniques.
3)Cored using a 84mm wireline and mud rotary methods.
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EXECUTIVE SUMMARY

Valley Waste Disposal Company (VWDC) has completed a hydrogeologic investigation of the
Cymiric Field Study Area to evaluate groundwater regimes in this region of the southern San
Joaquin Valley. This investigation focused on the Cymric Field area located 7 miles north of
the town of McKittrick, California, and it followed the procedures for field and office tasks as
outlined in the workplan submitted to the California Regional Water Quality Control Board,
Central Valley Region-Fresno Branch (RWQCB) (Geomega 2002a). The VWDC Cymric
impoundments, McKittrick 1 and McKittrick 1-3 (referred to as the Cymric ponds), have
been intermittently receiving excess produced water from oil and gas producers in the area
since their construction. Excess produced water is delivered to the facility via pipelines from

oil and gas leases west of the Cymric Ponds.

The field data acquisition phase of the investigation involved drilling three boreholes to acquire
whole core and geophysical logs of the alluvial aquifer units above the Corcoran Clay
Equivalent (CCE), installing three groundwater monitoring wells, collecting water samples
from the monitoring wells, and performing slug tests on the three monitoring wells. Drilling
locations were challenging to spot and time consuming to obtain access and permit for, because

the study area is located within a wildlife habitat area protected by Kern County and various

Federal agencies.

Silty clay layers within the shallower alluvial fan sequence act to perch groundwater in the
Cymric area. Multi-perched water zones in the alluvial fan sequence encountered in
borehole/monitoring wells CYM-17N1 and CYM-19H]1 are apparent from air rotary drilling
and geophysical log interpretation. Perched groundwater was sampled at monitoring well
locations CYM-17N1 and CYM-19H1 in alluvial fan hydrostratigraphic units within 170 feet of
the ground surface. Estimated hydraulic conductivities, calculated from slug test results, ranged

from 3x10” to 2x10™ cm/sec in this upper alluvial aquifer, which is consistent with literature

i
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values for sand and silty sand formations. Groundwater gradient and Darcy velocity could not
be determined for the shallower perched aquifers, since there were not three wells completed in

a correlative aquifer unit.

A deeper, thin lacustrine sheet sand hydrostratigraphic unit was encountered at well location
CYM-21D. First groundwater in the CYM-21D1 was detected at 286 feet in the deeper
lacustrine unit while drilling with air rotary methods in a lower, unconfined aquifer near the top
of the CCE. This was the only well completed in the lower lacustrine sheet sand unit. Slug test
results for well CYM-21D1 are suspect due to the short water column encountered in the well
bore. The CYM-21D was devoid of groundwater in the upper alluvial fan hydrostratigraphic
equivalents where water was detected in CYM-17N1 and CYM-19H1. Groundwater gradient
and Darcy velocity for this deeper aquifer could not be determined from the data collected,

since only one well evaluated groundwater in this unit.

Water samples collected from the three wells and the VWDC pond facility were analyzed for
geochemical constituents and stable oxygen (O) and hydrogen (H) isotopes to determine
groundwater composition. Results of the geochemical analysis were plotted on stiff, piper, and
bilinear diagrams, which characterize water samples according to select ionic types. Analytical
results indicate that groundwater samples collected from the upper alluvial fan units in
monitoring wells CYM-19H1 and CYM-17N1, located approximately 0.25 and 0.75 miles
northeast of the VWDC Cymric ponds, respectively, contain produced water. Geochemical
analysis of groundwater collected from the deeper lacustrine unit in monitoring well CYM-
21D1, located approximately 1.25 miles east of the Cymric ponds, appears to consist of native

water.

It appears that produced water from oilfield disposal management activities at the Cymric
Field is present 0.75 miles northeast of the pond system in monitoring well CYM-17N1, and
it is constrained in the shallower perched aquifer unit. The lateral and vertical extent of the

produced water has not been determined from this investigation.

v
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Additional field investigation is recommended to better characterize the hydrogeology of the
Cymric area, to determine the geochemistry of native water in the shallow alluvial units, and
to delineate the extent of produced water in the subsurface. Locating and drilling additional
monitoring wells in the Cymric Study Area may be challenging because they will be

positioned in a protected wildlife habitat area.
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1 INTRODUCTION

This report is submitted by Valley Waste Disposal Company (VWDC) to the California
Regional Water Quality Control Board, Central Valley Region-Fresno Branch (RWQCB) to
fulfill requirements of a letter request to perform additional field investigation at Cymric
(RWQCB 2001). Geomega Inc. (Geomega) was retained by VWDC to investigate the
groundwater hydrogeology adjacent to their Cymric ponds in this region of the southern San
Joaquin Valley. This report documents the results of a drilling and monitoring well installation

program and subsurface hydrogeologic characterization of Cymric completed by Geomega.

1.1 Area of Investigation

The Cymric Field Study Area is located in western Kern County approximately 38 miles
west of Bakersfield, California. The study area encompasses approximately 4 square miles
(Figure 1). The area of this investigation is north and east of VWDC’s McKittrick 1 and
McKittrick 1-3 facilities (Cymric ponds), towards the Clean Harbors Facility. The location of

the VWDC Cymric pond facilities and the area of investigation are shown in Figure 1.

1.2 Project Background

A surface geophysical investigation was recently performed on the VWDC McKittrick 1 and
1-3 facilities, located just east of the Cymric Oilfield to determine the areal and vertical
extent of produced water migration downgradient of this percolation pond system (Strata
Geophysical 2000). However, the surface geophysical survey was ambiguous in delineating
the extent of produced water migration at this site. VWDC forwarded recommendations to
the RWQCB that a conventional subsurface investigation of the area be performed to
characterize the hydrogeologic conditions near the ponds. The RWQCB concurred with this
recommendation and requested that a work plan be developed for a more conventional

subsurface investigation, which includes borings, geophysical logs and groundwater samples

1-1




Geomega
(RWQCB April 2001).

Geomega developed and submitted a workplan proposing additional characterization of the
Cymric Field area to determine the hydrogeologic conditions and the extent of produced

water downgradient of the VWDC Cymric facility (Geomega 2002a).

1.3 Objectives and Approach

The objectives of the borehole and monitoring well installation program were to gather
hydrogeology and geochemistry data from the uppermost alluvial groundwater zone
downgradient from VWDC’s facilities in the Cymric Study Area in order to characterize the
hydrogeologic conditions adjacent to the VWDC McKittrick 1 and 1-3 disposal facilities.
Additionally, the extent of the produced water mixing front, if any, ‘downgradient of the

VWDC McKittrick 1 and 1-3 facilities was to be delineated.

On the basis of reviewing select groundwater data from the Clean Harbors facility (formerly
Laidlaw and Safety Kleen ), well logs from Chevron Eklund USL 56-18 and VWDC 19-2,
and experience gained from the west Belridge Hydrogeologic Study (Geomega 2001), an
investigative approach similar to the one recommended for the VWDC Maricopa Flats Phase
11 study (Geomega 2002b) was proposed and approved. The recommended approach of this
investigation included installing three monitoring wells situated in a triangular pattern east
and northeast of the Cymric ponds (Figure 1) to gather new hydrogeologic and geochemical
data to characterize the groundwater flow system in the study area. The following data were

gathered during the hydrogeologic investigation:

e Whole core intervals adjacent to the water table from each borehole.
e Geophysical logs.
e Groundwater levels, samples and laboratory analyses for inorganic, organic, and stable

oxygen/hydrogen isotopes from each monitoring well.
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¢ In-situ aquifer testing (slug test).
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2 DRILLING PROGRAM

Well CYM-19H1 was installed in the northeast corner of Section 19, approximately 0.25
miles down topographic slope from the pond facility. Well CYM-17N1 was installed in the
southwest corner of Section 17 approximately 0.75 miles northeast of the VWDC Cymric
facility. CYM-21D1 was installed in the northwest corner of Section 21 approximately 1.25

miles east of the Cymric facility to evaluate the shallow hydrology in that vicinity.

Each borehole was advanced approximately 100 feet into the saturated alluvium sediments, or
to the top of the Corcoran Clay Equivalent (CCE), which is the transitional unit between the
Holocene alluvium and the Pleistocene Tulare Formation. This was done to allow enough
borehole for the geophysical logging tools to record the interface between the vadose zone and
water-saturated sediments, and to compensate for under prediction of the water table surface.
Results of the drilling program are summarized in the table below. Well prefixes were assigned

to correlate with the study area. Figure 1 shows the drilling locations for each of the three

boreholes.
Ground Surface Depth to Borehole
Elevation Groundwater  Total Depth
Well ID Location (ft amsl) (ft bgs) (ft bgs)
CYM-19H]1 H, S19,T295,R22E 469 129 245
CYM-17N1 N, S17,T29S,R22E 451 140 240
CYM-21D1 D, S21,T29S,R22E 427 286 300

These boreholes were installed to characterize the groundwater hydrology conditions

adjacent to the site and downgradient of the Cymric ponds. A summary of borehole data is

included in Table 1.
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2.1 Borehole Drilling

The three boreholes were drilled to the first occurrence of groundwater (as identified by the
supervising field geologist) using air rotary drilling while advancing casing. After
encountering first groundwater, the casing advanced for air drilling was pulled, and the
drilling was switched to the mud rotary method to total depth of each borehole. A 50-foot
surface conductor casing was left in the hole to control the shallow unconsolidated sediments
and minimize lost circulation problems. This combination of drilling methods provided
definitive interpretation of the local water table during drilling and allowed for a complete

suite of geophysical logs to be obtained before constructing the monitor well.

Geophysical logs were obtained from 30 feet above total depth drilled (approximate
geophysical tool length) to 20 feet from the ground surface (bottom of conductor pipe.
Whole core samples were also collected from approximately the water table to total depth in
each boring after changing over to mud rotary drilling. This combination of air and mud
rotary drilling and collection of geophysical logé and whole core allows for sufficient data to

be collected in order to characterize and monitor the hydrogeologic conditions of this area.

2.2 Soil Sampling

Continuous core samples were collected from each borehole using a 94-mm diameter

Christensen coring system from near the water table to total depth. Approximately 100 feet
of core was taken in each borehole. Core samples were retrieved in 5-foot barrels via a wire
line run inside the drill pipe. The amount of core obtained in each borehole was determined

in the field by the supervising geologist and verbal agreement with VWDC representatives.

A geologic record of the stratigraphy encountered, interpreted from the core samples, was
documented for each borehole during drilling. Core samples were analyzed for lithology,

presence of water and selection for additional soil property laboratory testing. Core samples
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were then prepared and delivered to Goode Core Services in Bakersfield, California for
photographic archival and laboratory sampling. Core photographs are provided in Appendix
A.

2.3 Geophysical Logging

After each borehole was drilled to total depth, downhole wireline geophysical logging tools
were used to describe the physical properties of the subsurface sediments encountered during
drilling. Geophysical logging was conducted from total depth to the base of the conductor
casing and included resistivity, spontaneous potential, natural gamma ray, caliper, bulk
density, and neutron porosity logs. The log curves were used to identify subsurface
lithologies, the presence of groundwater and aquifer-like zones capable of transmitting
groundwater, potential aquitards, and to select the appropriate screened interval for each
monitoring well. Additionally, these logs have also been employed to correlate the shallow
stratigraphy with the limited historic well logs in the area. Copies of the geophysical logs for

each borehole are included in Appendix B.
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3 MONITORING WELL INSTALLATION

Following geophysical logging, the screened interval for each monitoring well was selected to
straddle the apparent water table surface, which was interpreted from air rotary drilling results,
core samples, and geophysical logs. Concurrence with the RWQCB for final screened intervals
was verbally obtained prior to well construction. Wells were completed in the uppermost water-
saturated zone with a 60-foot screened interval to allow for groundwater fluctuations. The

screens were initially constructed with approximately 30% of slots above the water table and

70% below.

Results of the monitoring well drilling and construction are summarized in Table 2. Copies of
the geology borehole logs, well construction logs, as-built well location surveys, and well

permits are provided in Appendix C.
3.1 Completion Methods

Each well was completed using 5-inch diameter (4.75-inch 1.D., 5.50-inch OD), schedule 80
PVC, flush-thread well casing. Screens consisted of 0.020-inch factory made slots. General

well completion procedures are described below.

1. Determined desired completion interval based upon air rotary drill samples, core

samples and geophysical logs.

2. Back-filled bottom of borehole to approximately 15 feet below well completion

interval using cement grout and bentonite pellets.

Assembled and lowered desired length of well screen, threaded end cap, 10-foot

I

blank section (silt trap), and enough blank casing to set screen at predetermined

completion depth.
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4. Lowered tremie pipe down annulus between borehole wall and casing to total

depth.

3. Installed gravel pack using No. 3 Monterey sand from back-filled total depth to

approximately 5 feet above the top of the well screen.

6. Placed a 5-foot bentonite seal above sand pack.

[ Grouted borehole annulus from top of bentonite seal to ground surface with a
10:1 mixture of Type I/l cement and bentonite in 100-foot lift intervals to

ensure the PVC did not collapse or melt.

8. Notified Kern County Environmental Health Services of pending surface seal

grouting and allowed them adequate time to witness seal.

9. Pulled out surface casing and cut PVC casing stick-up to approximately 2.5 feet

above ground surface.

10.  Installed steel well protector, locking cap over PVC stick-up, and concrete apron

with four comner traffic posts.

11.  Surveyed well locations, elevations of ground surface and top of casing.

All state and county monitor well construction requirements and procedures were strictly

followed during well construction.
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3.2 Monitoring Well Development

After the grout had sufficiently cured, each monitoring well was developed using a
combination of air-lifting, bailing, swabbing, surging and pumping to remove drilling mud
and fine grained material from the well screen and filter pack. During well development,
field parameters including pH, temperature and specific conductance were monitored. The
well was considered to be fully developed after the field parameters stabilized within 5

percent of the previous reading.
3.3 Groundwater Sampling

In November 2002, following well development, representative groundwater samples were
collected from each of the three monitoring wells using a submersible pump. State accepted
groundwater sampling procedures were followed during the collection of the water samples.
Chain-of-custody records were prepared in the field and accompanied the samples to a state-
certified laboratory. Samples were stored on ice in an insulated container at 4°C, as

appropriate. Water samples were submitted to state-certified laboratories for the following

analyses:

e general inorganics,

e total petroleum hydrocarbons (TPH),
e aromatic hydrocarbons (BTEX), and
e stable oxygen/hydrogen isotopes

Oxygen and hydrogen isotopic compositions of water samples were analyzed to estimate
groundwater origin. Static water level and well total depth were measured during the

sampling event. Each sample was properly labeled to document well number, date, time, and

sampler.
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4 HYDROGEOLOGY

4.1 Regional Hydrogeologic Setting

The Cymric study area is located in the southwestern San Joaquin Valley, situated just east of
the Cymric Qilfield and the Temblor Hills. This is an area of intense and recent structural
disturbance due to range front thrusting and strike slip movement in relation to the San
Andreas Fault zone. Compressive tectonic forces related to movement along the San Andreas
Fault zone have formed subsurface anticlinal structures and deeply rooted normal and reverse
faults along the southwestern margin of the San Joaquin basin. Thick sedimentary deposits of
relatively young age filled up the basin. The San Joaquin Valley is a north south trending
basin residing between the Temblor Range of the Franciscan Complex to the west and the
Sierra Batholith to the east. The west side of this basin has been filled with marine-derived
sediments originating from the nearby Temblor and Coastal Ranges, forming shallow

horizons dipping to the east toward the axis of the San Joaquin basin.

The structural and statigraphic development of geologic formations along the southwestern
margin of the San Joaquin Valley during the Plio-Pleistocene age through present (Tulare
Formation and alluvium) has resulted in a unique and complex hydrogeologic environment.
The southern San Joaquin Valley, east of the Coastal Range/Temblor Hills, represents the
transitional area between a large regional hydrogeological system of the central San Joaquin
Valley and localized groundwater sources that occur along the uplifted western margin of this
intermontane basin. The convergence of different depositional systems in this area creates a
complex environment of interfingered sedimentary layers, which results in hydraulic
conductivity variations and vertical barriers (aquitards) within the groundwater basin, as well as

geochemical changes caused by separate water sources and rock-water interaction.

Holocene deposits of the southwestern San Joaquin Valley consist of alluvial fans derived from
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the Coastal Range, while the central and eastern Valley deposits are alluvial fan and lacustrine

deposits sourced from the Sierra Batholith. Groundwater on the west side of the San Joaquin
Valley is a sulfate-enriched water with TDS typically between 6,000 and 3,000 ppm, because
these host soils were derived from Coastal Range marine rocks which contained saline connate
water. Resulting valley fill alluvial fan deposits are alkaline-rich arid soil horizons, incapable of
forming fresh water aquifers. Groundwater with less than 3,000 TDS is first encountered along
the Main Drain and Central Valley canal system that is coincidental with the axis of the valley
(Davis and Coplen 1989).

4.2 Local Hydrogeologic Setting

In general within the Cymric area, the hydrogeologic environment consists of uplifted arid
alluvial fan systems underlain by lacustrine sands and the regional Corcoran Clay Equivalent
(CCE). The alluvial fan deposits originated in the Coastal Ranges west of Cymric. The alluvial
fan systems form where high-gradient streams carrying detritus from the Coastal Range west of
the Cymrric area enter the relatively flat San Joaquin Valley floor (near the Cymric study area).
A thick silty-clay section is found at the base of the alluvial fan sequences in the Cymric area
and is indicative of an alluvial plain to lacustrine depositional environment transition.
Lacustrine deposits occur near the base of the Holocene section in the Cymiric Field study area.
A shoreline sheet sand that represented the last regressive sequence of the paleo San Joaquin
embayment is encountered on top of the CCE within the study area. The CCE is a stiff organic-

rich clay which separates the Holocene alluvium from the Pleistocene Tulare hydrostratigraphic

units.

Figure 2 is a type log and stratigraphic section representing the hydrogeology interpretation
for the Cymric study area. There are two types of hydrostratigraphic aquifer units present:
perched groundwater in shallower sandy alluvial fan units, and unconfined groundwater in
deeper lacustrine sands near the base of the Holocene and just above the CCE. Meteoric

water entering the groundwater basin through alluvial fan deposits is typically limited in
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supply and more mineralized as a result of infiltration through arid and marine-derived

sediments.

4 2.1 Alluvial Sediments

Unconsolidated Holocene alluvial plain sediments are encountered across the Cymric area at
the ground surface. The alluvium varies in thickness from less than 200 feet to over 300 feet,
based on borehole cuttings, core samples, and geophysical log interpretation. This package of
sediments consists of a series of alluvial fan sequences sourced in the Temblor Hills and Elk
Hills, which prograded eastward toward the axis of the San Joaquin Valley. The alluvium is
present from ground surface to 206 feet bgs in CYM-19H]1, to 195 feet bgs in CYM-17N1,
and to 270 feet bgs in CYM-21D1. Soil types in this horizon are characterized by silty sands
to sand layers interbedded with variably thick lenses of stiff clay to silty clay. Silty sand
layers are composed of yellowish brown, very fine to medium, subangular to rounded sand
grains, generally well sorted. Interbeds of yellowish brown, soft to very stiff silty clays occur
between the sandy layers. Lenses of poorly sorted, angular to subangular gravelly sands

occasionally occur in the interbedded sequence (Figure 3 and Appendix A).

4.2.2 Corcoran Clay Equivalent

The CCE appears to be a pervasive aquitard in the area, note the desaturated geophysical log
response (suppressed neutron porosity curve and enhanced resistivity curve) over the upper
portion of the deeper Holocene sheet sand hydrostratigraphic unit in all of the boreholes
(CMY-17N1, CYM-19H1, and CYM-21D1, Appendix B). This clay acting in unison with
the stiff silty clay lenses of the alluvial fan system, partitions groundwater in sandy units of
the alluvium within the Cymric area. The CCE is a widespread lacustrine clay package that
demarcates the transition from Holocene alluvium to Pleistocene Tulare deposition. It is
stratigraphically positioned just below the lacustrine sheet sand and above the underlying
upper Tulare Formation. This clay is characterized by an olive gray, stiff to hard, highly
plastic, organic-rich clay to silty clay, containing minor amounts of dark mottling (239 feet in

CYM 17N1, 240 feet in CYM-19H1, and 288 feet in CYM-21D1 core photographs,
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Appendix A). The depositional environment of this clay interval is interpreted as a stagnant
backwater-reducing environment resulting from a transgressional sequence of the Corcoran

Lake across the southern San Joaquin Valley.

4.2.3 Perched Groundwater System

On the basis of air rotary drilling, well testing, and geophysical log interpretation, it appears
that several siltyvclay layers within the alluvial fan sequence act locally to perch groundwater
under water table conditions. There is an example of multi-perched water zones in the
alluvial fan sequence in borehole/monitoring well CYM-19H1. A fine grained sandy unit was
encountered from 125 to 155 feet bgs (CYM-19H1 borehole log, Appendix C) and tested first
groundwater at 129 feet (Table 2). The top 4 feet of this sandy unit was unsaturated.
Groundwater in this sandy fan unit was perched on dense stiff silty clay from 155 to 180 feet
bgs (CYM-19H1 core photographs, Appendix A). A coarse grained sandy unit was next
penetrated in CYM-19H1 from 180 to 199 feet bgs (CYM-19H1 core photographs, Appendix
A). According to the geophysical log, an air/water contact occurs in this sand unit at 191 feet
bgs (CYM-19H1 geophysical log, Appendix B). Groundwater in this zone is apparently
perching on a dense stiff clay unit encountered from 199 to 206 feet in CYM-19H1 (CYM-
19H]1 core photographs, Appendix A). Another coarse sand unit, from 206 to 239 feet bgs
(CYM-19H1 core photographs, Appendix A), appears to be completely unsaturated at this
location, on the basis of the geophysical log response (CYM-19H1 geophysical log,
Appendix B). Apparently, the silty clay unit that is encountered from 199 to 206 feet in
CYM-19H!1 functions as a barrier to vertical flow and infiltration at this location. This sandy
unit rests on top of the CCE, which is encountered at approximately 239 feet in CYM-19H]1.
This lowest sandy unit is the lacustrine sheet sand deposit that is stratigraphically equivalent

to the deeper hydrostratigraphic unit, which was screened in monitoring well CYM-21D1.

4.2.4 Hydrostratigraphic Units Present at Cymric

A summary of the different hydrostratigraphic units encountered in the Cymric Field study area

are summarized by a series of figures that combines core photographs with geophysical log
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response and laboratory measurements of permeability. Laboratory measured

permeabilities/hydraulic conductivities are summarized in Table 3. Core photographs of the

sampled intervals for the three boreholes are included in Appendix A.

4.2.4.1 Alluvial Silty Sand

Figure 3 depicts an alluvial fan silty sand horizon encountered at 152 feet below ground surface
in the CYM-17N1 well. This figure is representative of a typical AQI unit, and is an integrated
graphic of core photograph, geophysical log response and laboratory permeability testing
results. There is fairly good SP/gamma ray tool response, typical of a coarser grained strata, and
the resistivity and neutron-density curve response indicates a 0.35 porosity water-bearing

horizon.

4.2.4.2 Alluvial Sand

Figure 4 depicts an alluvial fan sand horizon encountered at 150 feet below ground surface in
the CYM-19H1 well. This figure is representative of a coarser grain alluvial fan unit, and is an
integrated graphic of core photograph, geophysical log response and laboratory permeability
testing results. There is fairly good SP/gamma ray tool response, typical of a coarser grained
strata, and the resistivity and neutron-density curve response indicates a 0.35 porosity water-
bearing horizon. There is also evidence of drilling mud invasion on the resistivity log response
(higher resistivity in the shallow tool). Permeability was calculated at 10 Darcy (9.96E-03
cm/sec) by the laboratory for this sand.

4.2.4.3 Silty Clay

Figure 5 depicts a silty-clay clay interval encountered at 270 feet below ground surface in the
CYM-21D1 well. This figure is representative of a typical basal alluvial clay aquitard, and is an
integrated graphic of core photograph, geophysical log response and laboratory permeability
testing results. There is suppressed SP/gamma ray tool response, typical of finer grain strata,
and the resistivity and neutron-density curve response indicates a 0.45 porosity zone, with

enhanced neutron, typically seen in clays.
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4.2.4.4 Lacustrine Sand

Figure 6 depicts a lacustrine sheet sand horizon encountered at 185 feet below ground surface in
the CYM-19H1 well. This figure is representative of a well sorted coarse to medium grain sand,
and is an integrated graphic of core photograph, geophysical log response and laboratory
permeability testing results. There is fairly good SP/gamma ray tool response, typical of a
coarser grained strata, and the resistivity and neutron-density curve response indicates a 0.38
porosity unsaturated horizon. There is also evidence of drilling mud invasion on the resistivity
log response (higher resistivity in the shallow tool), indicative of a highly permeable media.
Permeability was calculated at 20,362 Darcy (2.0 x10” cm/sec) by the laboratory for this sand

unit.
4.3 Groundwater Occurrence

Depth to groundwater within the study area was measured to be approximately 129, 140, and
285 feet below ground surface in monitoring wells CYM-19H1, CYM-17N1 and CYM-21D1,
respectively (Table 1). The corresponding water elevations are approximately 340, 311 and 141
feet above mean sea level (amsl). Groundwater encountered in CYM-17N1 and CYM-19H1
occur in a similar shallow alluvial aquifer unit, that appears to be perched water on top of the
alluvial clay horizons discussed in Section 4.2. These clays appear to separate the upper alluvial
fan units from the lacustrine sheet sand present near the base of the alluvium and top of the
CCE. First groundwater in CYM-21D1 was encountered beneath the alluvial fan sequence in a
deeper and thin lacustrine sand unit. The shallower alluvial units were dry and void of

groundwater at the CYM-21D1 location.

A water table flow direction and gradient cannot be calculated on the basis of the two
monitoring wells completed in the upper alluvial hydrostratigraphic unit. A water table contour

map of the upper alluvial unit cannot be constructed since there are not three completions in this
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hydrostratigraphic unit from which to define a water table plane. Additional well completions in
the Cymric area are necessary before groundwater flow vector(s) in the alluvial aquifers can be

established.
4.4 Aquifer Testing

Following collection of groundwater samples, slug tests were conducted in CYM-19H1 and
CYM-17N1 to estimate the hydraulic conductivity of the uppermost water-saturated zone in the
study area. Slug tests were conducted by measuring initial water levels prior to lowering a slug
(stainless steel bailer) below the static water level. After lowering the slug, sufficient time was
allowed for the water level to return to its original position. When the slug was removed, a
pressure transducer measured and recorded the change in water level (recharge) with the change
in time. Test data were analyzed using the Bouwer-Rice curve matching solution to obtain an

estimated hydraulic conductivity of the uppermost water-saturated zone (Bouwer-Rice, 1976).

Two separate slug tests were performed on CYM-19H1. Estimated hydraulic conductivities for
CYM-19H1 ranged from 1.6x10” to 1.8x10” cm/second. The average hydraulic conductivity
for CYM-19H1 was calculated to be 1.7x10” cm/second (Table 4). Two separate slug tests
were performed on CYM-17N1. Estimated hydraulic conductivities for CYM-17N1 ranged
from 5.1x10° to 1.2x10™ to cm/second. The average hydraulic conductivity for CYM-17N1
was calculated to be 8.6x10* cm/second (Table 4). These values are approximately an order of
magnitude less than the vertically equivalent one-inch core analyzes performed by Goode
(2.97x10” cm/second at 153 ft in CYM-17N1 and 1.0x10? cm/second at 150 ft in CYM-19H1),
but they are probably representative of the entire saturated screened interval in each monitoring

well.

Slug test results for the CYM-21D monitoring well calculated hydraulic conductivity of 1.0
x10™ cm/second in the deeper lacustrine sheet sand unit. This unit was deep and has a limited

water column (approximately 8 feet) and therefore these slug test results may be questionable. It

4-7



Geomega

appears suspicious that the calculated hydraulic conductivity for CYM-21D1 was more than an
order of magnitude less than for the upper zones, when it appears similar in core samples. The
slug test estimate for CYM-21Dlis also more than an order of magnitude less than laboratory

testing of sand from the same zone.

A summary of slug test results in feet per minute and centimeters per second are presented in

Table 4. Copies of slug test calculations and supporting equations are included in Appendix D.
4.5 Occurrence of Useable Groundwater

A review of the California Department of Water Resources database indicates that there were
two historic agricultural wells situated approximately 4.5 fniles east of the CYM-21Dl1
monitoring well. These water wells are located along the West Side Canal system, which
supplies irrigation water to the southemn San Joaquin Valley. Well information was retrieved
from historical groundwater level data for all wells monitored by the Department of Water
Resources Central and Northern Districts (DWR) and their cooperators. A summary of these

wells follows.

1. 29S23E07Q001M (Sec7, 298, 23E): 55 records (measurements) starting from 02-04-74

through 01-16-02.
2. 29S23E07H003M (Sec17, 298, 23E): 63 records (measurements) starting from 10-02-69

through 09-23-02.

Copies of the DWR water well location map for the surrounding area and the water well data

are included in Appendix E.
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5 GROUNDWATER GEOCHEMISTRY

Groundwater samples collected from monitoring wells (CYM-19H1, CYM-17N1 and CYM-
21D1) were analyzed for general mineral constituents, petroleum hydrocarbons, and stable
isotopes of oxygen (O) and hydrogen (H) to evaluate groundwater in the vicinity of the
VWDC Cymric facility. Groundwater that is assumed to occur naturally will be called
“native”, Oilfield water introduced to the Cymric area will be called “produced” water. Both
native groundwater and produced water in this area of the southem San Joaquin Valley are
known to be brackish in nature (Davis and Coplen 1989). Native groundwater chemistry in
the Cymrric area is not well documented as a result of few well completions and water quality
analyses of the alluvial aquifers. It is possible that water quality in the alluvial aquifers across

the area vary due to rapidly changing basin margin sediments and depositional environments.

It is the purpose of this report to review both the inorganic ion and isotopic geochemical data as
produced water tracers. A description of the use of stable isotopes as geochemical tracers is
included in Appendix F. The geochemical data review consisted of examining the data
described in the following sub-sections and evaluation of their potential usefulness to monitor

groundwater movement.

5.1 Inorganic Geochemistry Analysis

The principal ions that occur within the produced waters are Na and Cl, while those in the
native groundwaters are Na/Ca and SO,. Of these major ions, Cl is the most conservative
(undergoes the least water-soil/rock interactions and chemical reactions during groundwater
movement) and thus the best for monitoring migration of the produced groundwater. Further
characterization of groundwater movement and mixing using SO, and boron (B) concentrations

may also be useful since they may be fairly conservative in the Cymric study area.
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As noted, the pond water is brackish as shown on the Stiff and Piper diagrams, Figures 7 and 8.
Pond water is enriched in the anion chloride, while the native water has higher sulfate
concentrations (Table 5). This is typical for native groundwater s of the region (Davis and
Coplen 1989). It appears that the native groundwater in this area has cations enriched in both
sodium and calcium (CYM-21D1 sample, Table 5), while the major cation in pond water is
sodium (Table S and Figures 7 and 8). An effect of pond water commingled with native
groundwater is illustrated on the tri-linear anion portion of the Piper diagram (Figure 8). Pond
water, CYM-17N1, and CYM-19H1 groundwater are enriched in chloride with respect to
sulfate, while the opposite is true for the CYM-21D1 groundwater sample. All samples are

depleted in bicarbonate with respect to the other major anions (chloride and sulfate, Figure 8).

Figure 9, a histogram of the indicator ions, displays trends of the indicator ions for each of the
monitoring wells impoundment. Elevated concentrations of chloride, sodium and boron were
detected in water collected from VWDC’s McKittrick pond water, CYM-19H1, and CYM-
17N1as compared to CYM-21D1 (Figure 9). For example, chloride was detected at 4,520 mg/L
in the pond, 4,120 mg/L in well CYM-19H1, 2,700 mg/L in well CYM-17N1, and 334 mg/L in
well CYM-21D1. A higher ratio of sulfate to chloride was detected in the well CYM-21D1,
which appears to be native groundwater from the deeper lacustrine sheet sand unit. The pond
water had depressed sulfate concentration (170 mg/L). Results of the inorganic geochemical

analyses are summarized in Table 5. Copies of laboratory analytical data are included in

Appendix G.

5.2 Groundwater Monitoring via Inorganic Chemistry and Oxygen (O) and Hydrogen
(H) Isotope Ratios

In the Cymric area, brackish produced water is disposed into surface percolation ponds, these
waters infiltrate the vadose zone, and ultimately mix with native groundwater in the local
aquifers. Although native waters are also brackish, they contain significantly different ion

chemistries, and O and H isotope abundances from the produced waters. Native groundwaters

5-2



Qeomeza

in the study area have distinct stable H isotope and O isotope abundances that vary little over

time. Produced waters, on the other hand, have isotope abundances that are both variable and
distinctly different from native groundwater. The nature and behavior of isotopes in water
and their variations are explained in detail in Appendix F. These isotopes in water also
behave conservatively, and therefore, allow for another method of monitoring in the study
area. It is advantageous to use isotopic signatures of the produced water to monitor its
movement through groundwater because the isotopes represent the water as it migrates and
not ions or dissolved solids whose movement through soil may be attenuated or amplified.
Stable isotopes of O and H are reported as per millage change of '*O and ’H from standard
mean oceanic water (SMOW) or §'®0 and 8D for oxygen and hydrogen, respectively
(Appendix F).

At the VWDC Cymric facility, produced water is a by-product pumped from local petroleum
reservoirs. In petroleum source zones, a high geothermal gradient is necessary to induce
maturation of organic material into petroleum products: oil or natural gas. This geothermal
heating simultaneously induces chemical reactions between the rocks and water within the
source zone, including O and H isotopic exchanges. The heated water, which has undergone O
and H isotopic exchanges, eventually migrates into a petroleum reservoir unit, where it may be
produced. This causes the 8'*0 and 8D values of the petroleum reservoir waters to increase.
Such is the case with the produced waters in the Cymric area: they have distinctly higher
isotopic abundance than the native groundwater. Another cause of the high "0 and 8D values
in the pond water is evaporation fractionation, which the produced water undergoes in the

ponds prior to entering the aquifers.

On a bilinear diagram of oxygen and hydrogen isotopic compositions, the VWDC'’s pond, the
CYM-19H1, and the CYM-17N1 samples plot far to the right of the Meteoric Water Line,
suggesting that water from monitoring wells CYM-19H1 and CYM-17Nl1is similar to water
from VWDC’s pond facility (Figure 10). The oxygen and hydrogen isotopic composition of

water from CYM-21D1 is more similar to the isotopic composition of meteoric water.
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Groundwater samples collected from CYM-21D1 appear to be native water quality. Oxygen

and hydrogen isotopic analytical data for water samples are summarized in Table 6.
5.3 Inorganic and Isotopic Geochemical Correlations

A similar investigation performed by Geomega at the VWDC Maricopa Flats facility,
demonstrated that several of the chemically conservative inorganic constituents were positively
correlated to stable isotopes of oxygen and hydrogen and could therefore be used as
geochemical tracers to fingerprint water samples (Geomega 1999). On the basis of the
Maricopa Flats study, chloride concentrations correlate especially well to §'*0 and 8D. Thus,
chloride may be regarded as the most conservative ion, and good for monitoring groundwater; it
is the least likely to undergo exchange between the soil and groundwater along flow paths and
over time in the Cymric study area. Chloride is also concentrated in produced water and a

logical choice for monitoring the produced water emanating from the Cymric facility.
5.4 Petroleum Hydrocarbon Organic Constituents

All of the recently completed wells and a pond water sample were analyzed for the presence
of organic petroleum derivatives. Water samples were analyzed for total petroleum
hydrocarbons, diesel range (TPH) and for the presence of aromatic petroleum hydrocarbons

benzene, toluene, ethylbenzene, and xylene (BTEX).

Detections of TPH and BTEX constituents were found just above the method detection limits
for these compounds in the pond water sample (Table 7). A low level detection of TPH (3.9
mg/L) was found in monitoring well CYM-19H1. Additional sampling and analysis of these
monitoring wells and ponds would be required to determine if these are laboratory induced

positives, or truly representative of pond and groundwater chemistry in the area.
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6 SUMMARY AND CONCLUSIONS

Valley Waste Disposal Company installed three monitoring wells in the alluvium as part of a
hydrogeologic investigation to characterize the groundwater hydrology of the Cymric Study
Area, adjacent to the VWDC Cymric facility. The data acquisition phase of the investigation
involved the drilling of three boreholes to acquire core and geophysical logs of the alluvium,
converting the boreholes to groundwater monitoring wells, collecting/analyzing groundwater

samples, and performing slug tests on each of the three monitoring wells.

Silty clay layers within the shallower alluvial fan sequence act to perch groundwater in the
Cymric area. Multi-perched water zones in the alluvial fan sequence encountered in
borehole/monitoring wells CYM-17N1 and CYM-19H1 are apparent from air rotary drilling
and geophysical log interpretation. Perched groundwater was sampled at monitoring well
locations CYM-17N1 and CYM-19H1 in alluvial fan hydrostratigraphic units within 170 feet of
the ground surface. Estimated hydraulic conductivities, calculated from slug test results, ranged
from 3x10 to 2x10™ cm/sec in this upper alluvial aquifer, which is consistent with literature
values for sand and silty sand formations. Groundwater gradient and Darcy velocity could not
be determined for the shallower perched aquifer, since there were not three wells completed in a

correlative aquifer unit.

A deeper, thin lacustrine sheet sand hydrostratigraphic unit was encountered at well location
CYM-21D. First groundwater in the CYM-21D1 was detected at 286 feet in the deeper
lacustrine unit while drilling with air rotary methods in a lower, unconfined aquifer near the top
of the CCE. This was the only well completed in the lower lacustrine sheet sand unit. Slug test
results for well CYM-21D1 are suspect due to the short water column encountered in the well
bore. The CYM-21D was devoid of groundwater in the upper alluvial fan hydrostratigraphic
equivalents where water was detected in CYM-17N1 and CYM-19H1. Groundwater gradient

and Darcy velocity for this deeper aquifer could not be determined from the data collected,
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since only one well evaluated groundwater in this unit.

Groundwater samples were collected from the three monitoring wells and a water sample was
taken from a VWDC McKittrick facility pond cell. Samples were analyzed for general mineral
constituents, oxygen and hydrogen isotopic composition, and petroleum hydrocarbon
derivatives to evaluate groundwater quality adjacent to the VWDC McKittrick pond system.
Analytical results of groundwater samples indicate that well locations CYM-19H1and CYM-
17N1 display constituents of produced water. Groundwater samples collected from CYM-19H1
and CYM-17N1 had chloride concentrations at 4,120 mg/L and 2,700 mg/L, respectively.
Monitoring well CYM-21D1 appears to have encountered native groundwater (chloride = 343
mg/L), unaffected by produced water. Stable isotopes analyses also demonstrate a mixture of
native groundwater and produced water in the shallow perched aquifers of wells CYM-17N1
and CYM-19H11. The stable isotopes analysis of water sampled from the CYM-21D1 well

indicates that this deeper lacustrine sand unit contains native groundwater.

It appears that produced water from oilfield disposal management activities at the Cymric
Field is present 0.75 miles northeast of the pond system in monitoring well CYM-17N1, and
may be constrained in the shallower perched aquifer unit. The lateral and vertical extent of
the produced water has not been determined by this investigation. Additional field
investigation is recommended to better characterize the hydrogeology of the Cymric area, to
determine the geochemistry of native water in the shallow alluvial units, and to delineate the
extent of produced water in the subsurface. Locating and drilling additional monitoring wells
in the Cymric Study Area may be challenging because they will likely be positioned in a

protected wildlife habitat area.

6-2



Geomega

7 REFERENCES

Bouwer, H. and R.C. Rice. 1976. A slug test method for determining hydraulic conductivity
of unconfined aquifers with completely or partially penetrating wells, Water Resource
Research, vol. 12, no. 3, pp. 423-428.

Davis, George H., and Tyler B. Coplen. 1989. Late Cenozoic Palechydrology of the
Western San Joaquin Valley, California. U.S. Geological Survey Special Paper 234.

Geomega Inc. 1999. Hydrogeologic Characterization Report, Valley Waste Disposal
Company, Maricopa Flats Study Area.

Geomega, Inc. 2001. Aera West Belridge Hydrogeology Study Report. Prepared for Aera
Energy, LLC, August 14, 2001.

Geomega, Inc. 2002a. Hydrogeologic Characterization Workplan, VWDC, Maricopa Flats
Area. Prepared for VWDC, October 22, 2002.

Geomega, Inc. 2002b. Phase Il Hydrogeologic Characterization Report, Valley Waste
Disposal Company, Maricopa Flats Area. Prepared for VWDC, October 24, 2002.

RWQCB, April 10, 2001. Letter from Mr. James K. Dowdall and Mr. Shelton R. Gray to Mr.
Larry Bright, Valley Waste Disposal Company.

Strata Geophysical, Inc. November 15, 2000. Electrical Geophysical Survey, Valley Waste
Disposal Company, Percolation Ponds McK1 & McK 1-3, Kern County, California.

7-1






Geomega

TABLE 1
SUMMARY OF BOREHOLE INFORMATION
VALLEY WASTE DISPOSAL COMPANY

CYMRIC FIELD STUDY AREA
KERN COUNTY, CALIFORNIA

11/06/02
CYM-19H1 to 469 245 129 340
11/09/02

11/19/02
CYM-17N1 to 451 240 140 311
11/22/02

11/11/02
CYM-21D1 to 427 300 286 141
11/19/02

amsl = above sea level
bgs = below ground surface



Geomega

TABLE 2

SUMMARY OF MONITORING WELL CONSTRUCTION

VALLEY WASTE DISPOSAL COMPANY
CYMRIC FIELD STUDY AREA
KERN COUNTY, CALIFORNIA

5-inch 80
CYM-19H1 to 469 472 245 129 to PVC 0.020
11/09/02 155 slot screen

11/19/02 105 5-inch Sch 80
CYM-17NI1 to 451 443 240 140 to PVC 0.020
11/22/02 165 slot screen

11/11/02 274 S-inch Sch 80
CYM-21D1 to 427 423 300 286 to PVC 0.020
11/19/02 294 slot screen

amsl = above sea level
bgs = below ground surface
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TABLE 3
WHOLE CORE TESTING SUMMARY
VALLEY WASTE DISPOSAL COMPANY

CYMRIC FIELD STUDY AREA
KERN COUNTY, CALIFORNIA

VM T 3059
CYM-17N1 180.1 15.31 1.48E-05 Silt
CYM-17N1 210.0 5073.51 4.90E-03 Sand
CYM-17NT | 2399 | 29.59 2.86E-05 Silt
CYM-19H1 1504 | 10305.41 9.96E-03 Sand
CYM-19HI | 185.0 | 20361.82 1.97E-02 Sand
CYM-19H] 220 | 2513.07 2.43E-03 Sand
CYM-21D1 | 2249 | 2622.62 2.53E-03 Sand
CYM-2ID1 | 269.9 7.09 6.85E-06 Silt
CYM-21DI 280 | 1864.92 1.80E-03 Sand
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TABLE 4

SUMMARY OF SLUG TEST RESULTS

VALLEY WASTE DISPOSAL COMPANY
CYMRIC FIELD STUDY AREA
KERN COUNTY, CALIFORNIA

CYM-17Nla

11/26/02

5.1E-05

CYM-17N1b | 11/26/02 1.2E-04
CYM-17N1 11/26/02 8.6E-05
(average)

CYM-19Hl1a | 11/26/02 1.8E-03
CYM-19H1b | 11/26/02 1.6E-03
CYM-19H1 11/26/02 1.7E-03
(average)

CYM-21D1 11/26/02 1.0E-04
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TABLE 5

SUMMARY OF INORGANIC GEOCHEMISTRY ANALYTICAL DATA

VALLEY WASTE DISPOSAL COMPANY
CYMRIC FIELD STUDY AREA
KERN COUNTY, CALIFORNIA

I CONSTT] _ o 114/03 ] 11725102 |
Calcium (mg/L) 120 760 810 100
Magnesium (mg/L) 66 260 330 88
Sodium (mg/L) 2.900 2,500 1,300 170
Potassium (mg/L) 55 12 8 2.1
Total Cations (meg/L) 137 170 123 20.1
Hydroxide (mg/L) < ND ND ND
Carbonate (mg/L) < ND ND ND
Bicarbonate (mg/L) 1,500 600 400 140
Chloride (mg/L) 4,520 4,120 2,700 334
Sulfate (mg/L) 170 2,420 2,090 423
Nitrite/Nitrite as N (mg/L) < 22 9.0 0.85
Nitrate/Nitrite as NOs (mg/L) < 95.5 40 3.8
Total Anions (meg/L) 155 178 127 20.6
pH 8 720 7.58 8.03
Electrical Conductivity @ 25°C 14,600 15,600 10,900 1.970
(umhos/cm)
Hardness as CaC03 (mg/L) 570 2,990 3,360 624
Sodium Adsorption Ratio (SAR) 52 20 9.6 3.0
Adjusted SAR 151 65 30 6.7
Extractable Sodium Percentage
(ESP) & 43 22 1 3.1
pHc 7 6.2 6.3 7.2
Gypsum Requirement
#100% Gyp/Hr/100gal/Min = o NP Hp
Dissolved Boron (mg/L) 54 36 20 2.5
Calculated TDS (mg/L) 8,500 10,500 7,450 1,200




geomega

TABLE 6

OXYGEN AND HYDROGEN ISOTOPIC
COMPOSITION OF WATER SAMPLES

VALLEY WASTE DISPOSAL COMPANY

KERN COUNTY, CALIFORNIA

B
1) K- " ¥

CYM-19H1 4.5 -55 -54
CYM-17N1 -6.0 -65 -64
CYM-21DI -1 1..6 -93 -91
Pond Water -5.1 -60 -58
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TABLE 7

ORGANIC GEOCHEMISTRY ANALYTICAL DATA

VALLEY WASTE DISPOSAL COMPANY
MARICOPA FLATS STUDY AREA
KERN COUNTY, CALIFORNIA

CYM-19H1 3.9 < < < <
CYM-17N1 < < < < <
CYM-21D1 < < < < <
Pond Water 3.8 0.60 ND 0.31 2.6
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Figure 6. Core and log response for typical lacustrine sand.
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GOODE

1400 Easton Drive, Suite 111 » Bakersfield, CA 93309 » (661) 322-5540 « Fax (661) 322-5576

CORE ANALYS!S SERVICE

March 6, 2003
Mr. Larry Bright
Valley Waste Disposal Co.
1400 Easton Dr. Suite 139B
Bakersfield, CA 93309

Subject: Core Analysis Data
Well: 19H-1
Cymric Area
Kem, CA
File No.: 102274

Dear Mr Bright

Conventional cores recovered from the subject well were packaged and transported to our laboratory by
Chevron USA personnel. The results of these measurements are presented in the accompanying report.

The cores were delivered to Goode Core Analysis and refrigerated in boxes with about 10 feet per box. The
cores were photographed for presentation with our Core Viewer. Photographs under white light are presented
with one box per page.

]

Selected depths were chosen for petrophysical testing. Sample locations selected were arbor cut or drilled using
liquid nitrogen as the bit coolant. Samples were encased in sleeves with 100 mesh end screens to hold the
sample intact. The sleeves were seated to the sample by applying a pressure 400 psig. Weight difference
determined saturations. Prior to measurement of porosity and permeability to air, the samples were dried at 235
degrees Falwenheit. Porosity was determined by Boyle's Law method using helium as the gaseous medium.
Pore volume and permeability measurements were made with a confining pressure of 250 psig. The analysis
procedures are noted on the data pages.

Grain size measurements were determined on each sample. The dried sample was reduced to grain size
and subsequently passed through a set of Tyler mesh screens. Percent weight and cumulative weight
percent are presented in both tabular and graphical form.

We are pleased to have performed this service and trust we will be called upon again in the future.
Very Truly Yours,
GQODE CORE ANALYSIS SERVICE

o

Bryan A. Bell
Distribution: 3 copies data, Invoice: Addressee
1 copy data, 1 Set of Photographs, 1 Core Viewer CD: Jeff Anderson at Geomega Inc.




GOODE CORE ANALYSIS SERVICE

Company: Valley Waste Disposal Co.
Well: 19H-1

Field: Cymric Area

County,St: Kern County, CA

File No.: 102274

API No.:

Date: 3/4/03

Core Type: Conventional Cores

Horz.
DEPTH Ka(md) Description
1504  10305.41 Sd ltan vi-vegr mica no stn no flor
185.0  20361.82 Sd Itan vi-vcgr mica no stn no flor
220.0 2513.07 Sd ltan vf-vegr slslty mica no stn no flor



Company: Valley Waste Corp.
Well: 19H-1
Field: N/A

GOODE CORE ANALYSIS SERVICE

SIEVE ANALYSIS

File No: 102274

Sample ID: Conv. Cores

Screen Weights
Opening (Inches) | 0.1850 | 0.1310 | 0.0930 | 0.0650 | 0.0460 | 0.0328 | 0.0232 | 0.0164 | 0.0116 | 0.0082 | 0.0058 | 0.0041 | 0.0029 | 0.0021 Total 1
Tyler Mesh Size 4 6 8 12 16 20 28 35 48 65 100 1580 200 270 pan Weight
Well/Depth '
150.4 0.000 0.000 0.000 0.148 0.477 1.187 1.479 2126 3.298 2420 0.660 0.462 0.266 - 0.264 0.300 13.087
185.0 0.000 0.155 0.273 0.717 2578 3.232 3.241 2624 1.533 1.237 0.631 0.563 0.338 0.349 0.485 17.956
1.639 3.018 3.025 3.146 2.582 2.025 2.022 1.431 1.184 0.691 0.745 1.395 25.446

220.0 1.026 0.782 0.735



Company: Valley Waste Corp.
Well: 19H-1

GOODE CORE ANALYSIS SERVICE

File No: 102274

Field: N/A Sample [D: Conv. Cores
SIEVE ANALYSIS
Percent Weight
Opening (Inches) | 0.1850 | 0.1310 | 0.0930 | 0.0650 | 0.0460 | 0.0328 | 0.0232 | 0.0164 | 0.0116 | 0.0082 | 0.0058 | 0.0041 | .0029 | 0.0021 Total
Tyler Mesh Size 4 6 8 12 16 20 28 35 48 65 100 150 | 200 | 270 | pan Weight
Well/Depth

150.4 0.0 0.0 0.0 1.1 3.6 91 113 162 252 185 5.0 3.5 20 2.0 23 13.087

185.0 0.0 09 1.5 40 144 180 180 146 85 6.9 35 31 1.9 1.9 27 17.956

220.0 4.0 3.1 29 64 119 119 124 1041 8.0 iy 5.6 4.7 2f 20

5.5 25.446




(Company: Valley Waste Corp.

GOODE CORE ANALYSIS SERVICE

File No: 102274

'Sample. ID: Conv. Cores

211 19H-1
Field: N/A Depth: 150.4
SIEVE ANALYSIS
Opening (inches)
0.185 0.131 0.083 0.065 0.046 0.0328 0.0232 0.0164 0.0116 0.0082 0.0058 0.0041 0.0029 0.0021
100.0 - ; ‘ ; - 100.0
90.0 90.0
80.0 / 80.0
70.0 70.0
@ 60.0 / 60.0
2
S 500 50,0
2
& 400 40.0
30.0 / 30.0
20.0 \ S 200
X \ \
10.0 \\\ \-\-\ 10.0
0.0 BESSINNNNN “\\ &\ AN S Y
4 6 8 12 16 20 28 35 48 65 100 150 200 270 pan
Tyler Mesh Size
|SSSY % Total =e=Cum.% Total |
Grzin Tyler Mesh  Opening Sample Percent Cumulative Percent Opening
Size Inches Weight Total % Weight Retained Inches
Pebble 4 0.185 0.00 0.0 0.0 10 0.0384
= 6 0.131 0.00 0.0 0.0 20 0.0276
. 8 0.093 0.00 00 0.0 30 0.0212
Voo 12 0.065 0.15 143 1.1 40 0.0170
rse 16 0.046 0.48 3.6 4.8 50 0.0148
& 20 0.0328 1.19 9.1 13.8 60 0.0129
Oargg - i <
28 0.0232 48 113 25.1 70 0.0110
Meg, 35 0.0164 2.13 16.2 414 80 0.0091
um 48 0.0116 3.30 252 66.6 90 0.0059
. 65 0.0082 2.42 18.5 85.1
- 100 0.0058 0.66 5.0 90.1
v 150 0.0041 0.46 35 93.7
e 200 0.0029 0.27 2.0 95.7
p 270 0.0021 0.26 2.0 97.7
¥ pan 0.30 23
Totals 13.09 100.0



Company: Valley Waste Corp.

ell: 19H-1
Field: N/A

Percentage

GOODE CORE ANALYSIS SERVICE

SIEVE ANALYSIS
Opening (inches)

File No: 102274

Sample ID: Conv. Cores
Depth: 185

0.185 0.131 0.083 0.065 0.046 0.0328 0.0232 0.0164 0.0116 0.0082 0.0058 0.0041 0.0029 0.0021

100.0

90.0

80.0

70.0

60.0

50.0

40.0

30.0

200

10.0

0.0

270

100.0 — ;
90.0
80.0
70.0
60.0 /
50.0 /
40.0
30.0
20.0
10.0
00 r _--_..n::."\;ﬂ Iy \ ) \\[\ &' @W l@.@ ones) RSThaey
4 6 8 12 16 20 28 35 48 65 100 150 200
Tyler Mesh Size
SN % Total =e=Cum.% Total |
Grain Tyler Mesh  Opening Sample Percent Cumuiative Percent Opening
Size Inches Weight Total % Weight Retained Inches
Pebble 4 0.185 0.00 0.0 0.0 10 0.0602
- 6 0.131 0.16 0.9 0.9 20 0.0470
i 8 0.093 0.27 15 2.4 30 0.0392
Ve 12 0.065 0.72 4.0 6.4 40 0.0321
Oarse 16 0.046 2.58 14.4 20.7 50 0.0268
s 20 0.0328 3.23 18.0 38.7 60 0.0217
arse 28 0.0232 3.24 18.0 56.8 70 0.0170
Megy 35 0.0164 2.62 14.6 71.4 80 0.0116
"um 48 0.0116 1.53 8.5 79.9 90 0.0060
o 65 0.0082 1.24 6.9 86.8
s 100 0.0038 0.63 33 90.3
Wi 150 0.0041 0.56 23 93.5
i 200 0.0029 0.34 1.9 95.4
S, 270 0.0021 0.35 1.0 97.3
" pan 0.49 2.7
Totals 17.96 100.0

pan



Company: Valley Waste Corp.

11: 19H-

Field: NVA

1

0185 0.131 0.093 0.065

GOODE CORE ANALYSIS SERVICE

File No: 102274

Sample ID: Conv. Cores

Depth: 220

SIEVE ANALYSIS

Opening (inches)
0.046 0.0328 0.0232 0.0164 0.0116 0.0082 0.0058 0.0041 0.0023 0.0021

100.0 | - 100.0
b
90.0 // 90.0
80.0 80.0
70.0 , 700
®  60.0 | 60.0
8
S 500 50.0
P
a& 400 40.0
30.0 30.0
20.0 20.0
10.0 = 10.0
i S &\ MY s |,

20

28 35

48

Tyler Mesh Size

ESSS % Total =#=Cum.% Total |

65 100 150 200 270 pan

Grain Tyler Mesh  Opening Sample Percent Cumulative Percent Opening
Size Inches Weight Total % Weight Retained Inches
Pebble 4 0.185 1.03 4.0 4.0 10 0.0930
Grap 6 0.131 0.78 3.1 | 20 0.0593

: 8 0.093 0.74 2.9 10.0 30 0.0441
V.Cog 12 0.065 1.64 6.4 16.4 40 0.0330
fse 16 0.046 3.02 119 28.3 50 0.0252
o 20 0.0328 3.03 11.9 40.2 60 0.0182
=8 28 0.0232 313 12.4 52.5 70 0.0120
Meq, 35 0.0164 2.58 10.1 62.7 80 0.0076
i 48 0.0116 2.03 8.0 70.7 90 0.0036

B 65 0.0082 2.02 7.9 78.6

100 0.0058 1.43 5.6 84.2

V. g, 150 0.0041 1.18 47 §8.9

i 200 0.0029 0.69 27 91.6

S 270 0.0021 0.74 2.9 94.5

pan 1.40 5:8
Totals 25.45 100.0




GOODE

CORE ANALYSIS SERVICE v 1400 Easton Drive, Suite 111 » Bakersfield, CA 93309 - (661) 322-5540 » Fax (661) 322-5576

March 4, 2003

Mr. Larry Bright

Valley Waste Disposal Co.
1400 Easton Dr. Suite 139B
Bakersfield, CA 93309

Subject: Core Analysis Data
Well: 17N-1
Cymric Area
Kern, CA
File No.: 102299

Dear Mr Bright

Conventional cores recovered from the subject well were packaged and transported to our laboratory by
Chevron USA personnel. The results of these measurements are presented in the accompanying report.

The cores were delivered to Goode Core Analysis and refrigerated in boxes with about 10 feet per box. The
cores were photographed for presentation with our Core Viewer. Photographs under white light are presented
with one box per page.

Selected depths were chosen for petrophysical testing. Sample locations selected were arbor cut or drilled using
liquid nitrogen as the bit coolant. Samples were encased in sleeves with 100 mesh end screens to hold the
sample intact. The sleeves were seated to the sample by applying a pressure 400 psig. Weight difference
determined saturations. Prior to measurement of porosity and permeability to air, the samples were dried at 235
degrees Fahrenheit. Porosity was determined by Boyle's Law method using helium as the gaseous medium.
Pore volume and permeability measurements were made with a confining pressure of 250 psig. The analysis
procedures are noted on the data pages.

Grain size measurements were determined on each sample. The dried sample was reduced to grain size
and subsequently passed through a set of Tyler mesh screehs. Percent weight and cumulative weight
percent are presented in both tabular and graphical form.

We are pleased 1o have performed this service and trust we will be called upon again in the future.
Very Truly Yours,
GOODE CORE ANALYSIS SERVICE

Bryan A Bell
Distribution: 3 copies data, Invoice: Addressee
1 copy data, 1 Set of Photographs, 1 Core Viewer CD: Jeff Anderson at Geomega Inc.




GOODE CORE ANALYSIS SERVICE

Company: Valley Waste Disposal Co.

Well: 17N-1
Field: Cymric Area
County,St: Kern County, CA

File No.: 102299

AP] No.:

Date: 3/4/03

Core Type: Conventional Cores

Horz.
DEPTH Ka(md) Description
152.8 3073.90 Sd Itan vf-gran slslty mica no stn no flor
180.1 15.31 Slt tan slsdy cly no stn no flor
210.0 5073.51 Sd ltan vf-mgr slslty mica no stn no flor
239.9 29.59 Slt gy-ltan vsdy slcly no st no flor



Company: Vallecy Waste Corp.

Well: 17N-1
Tield: N/A

GOODE CORE ANALYSIS SERVICE

File No: 102299

Sample ID: Conv. Cores

SIEVE ANALYSIS
Screen Weights
Opening (Inches) | 0.1850 | 0.1310 | 0.0930 | 0.0650 | 0.0460 | 0.0328 | 0.0232 | 0.0164 | 0.0116 | 0.0082 | 0.0058 | 0.0041 | 0.0029 | 0.0021 Total
Tyler Mesh Size 4 6 8 12 16 20 28 35 48 65 100 160 | 200 270 pan Weight
Well/Depth
152.8 0.000 0.093 0.226 0430 0.690 0.255 0.363 0.406 0.572 1.363 1.741 1.770 0.913 0.744 0.955 10.521
180.1 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.143 0.554 0.798 1.222 4.750 7.467
210.0 0.000 0.000 0.000 0.000 0.000 0.024 0.201 0.881 2.032 2.267 1.185 0.913 0.515 0.480 0.890 9.388
2399 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.199 0.715 1.226 1.852 1.212 1.346 3.210 9.760




ompany: Valley Wastc Corp.

GOODE CORE ANALYSIS SERVICE

File No: 102299

Vell: 17N-1
ield: N/A Samplie 1D: Conv. Cores
SIEVE ANALYSIS
Percent Weight
Jpening (Inches) | 0.1850 | 0.1310 | 0.0930 | 0.0650 | 0.0460 | 0.0328 | 0.0232 | 0.0164 | 0.0116 | 0.0082 | 0.0058 | 0.0041 | 0.0029 | 0.0021 Total
Tyler Mesh Size 4 6 8 12 16 20 28 35 48 65 100 150 200 270 pan Weight |
Well/Depth
152.3 0.0 0.9 241 4.1 6.6 24 3.5 3.9 54 130 165  16.8 8.7 71 9.1 10.521
180.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.9 74 107 164 (B36” 7.467
210.0 0.0 0.0 0.0 0.0 0.0 0.3 2.1 94 216 241 12.6 9.7 5.5 5.1 9.5 9.388
239.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 73 126 190 124 138 (329’ 9.760



GOODE CORE ANALYSIS SERVICE

Company: Valley Waste Corp. File No: 102299
11: 17N-1 * Sample ID: Conv. Cores
Field: N/A Depth: 152.8

SIEVE ANALYSIS

Opening (inches)
0.185 0.131 0.093 0.065 0.046 0.0328 0.0232 0.0164 0.0116 0.0082 0.0058 0.0041 0.0029 0.0021
100.0 : J 100.0

90.0 / 90.0
80.0 / 80.0
70.0 70.0

3 60.0 60.0

=

S 500 50.0

o

&

o 400 40.0
30.0 30.0
20.0 20.0

Tyler Mesh Size

|ESSY% Total =#=Cum.% Total |

Grzin Tyler Mesh  Opening Sample Percent Curnulative Percent Opening
Size Inches Weight Total % Weight Retained Inches
Pebble 4 0.185 0.00 0.0 0.0 10 0.0567
B 6 0.131 0.09 0.9 0.9 20 0.0224

3 8 0.093 0.23 2.1 3.0 30 0.0113
V~Coa, 12 0.065 0.43 4.1 7.1 40 0.0087
Se 16 0.046 0.69 6.6 13.7 50 0.0070
Cos, 20 0.0328 0.25 2.4 16.1 60 0.0056
e 28 0.0232 0.36 35 19.6 70 0.0046
Meg, a5 0.0164 0.41 3.9 23.4 &0 0.0034
n 48 0.0116 0.57 5.4 28.8 90 0.0022

B 65 0.0082 1.36 13.0 41.8

100 0.0058 1.74 16.5 583

V. g 150 0.0041 177 16.8 75.2

= 200 0.0029 0.91 8.7 83.9

Siig 270 0.0021 0.74 7.3 90.9

pan 0.96 9.1

Totals 10.52 100.0



Company: Valley Waste Corp.

GOODE CORE ANALYSIS SERVICE

File No: 102299

1 T7N-1 Sample ID: Conv: Cores
Field: N/A Depth: 180.1
SIEVE ANALYSIS
Opening (inches)
0.185 0.131 0093 0.085 0.046 0.0328 0.0232 0.0164 0.0116 0.0082 0.0058 0.0041 0.0029 0.0021
100.0 , ; - 100.0
90.0 90.0
80.0 80.0
70.0 70.0

g 60.0 + 60.0

i

S 50.0 L 50.0

g :

& 400 ‘ 40.0
30.0 30.0
20.0 20.0
10.0 10.0

0.0 S Y S— o 0.0
4 8 12 16 20 28 35 48
Tyler Mesh Size
% Total =#=Cum.% Total |
Grain Tyler Mesh  Opening Sample Percent Cumulative Percent Opening
Size Inches Weight Total % Weight Retained Inches
Pebble 4 0.185 0.00 0.0 0.0 10 0.0040
Gr 6 0.131 0.00 0.0 0.0 20 0.0029
s 8 0.093 0.00 0.0 0.0 30 0.0024
Ve, 12 0.065 0.00 0.0 0.0 40 ek
se 16 0.046 0.00 0.0 0.0 50 "
Coa 20 0.0328 0.00 0.0 0.0 60 ¥
'se 28 0.0232 0.00 0.0 0.0 70 ¥
Mo 35 0.0164 0.00 0.0 0.0 80 b
ediy, )
gy 48 0.0116 0.00 0.0 0.0 90 il
- 65 0.0082 0.00 0.0 0.0
ing ¥
100 0.0058 0.14 1.9 1.9
¥ 150 0.0041 0.35 7.4 9.3
e 200 0.0029 0.80 10.7 20.0
& 270 0.0021 1.22 16.4 364
i pan 475 63.6
Totals 7.47 100.0



Company: Valley Waste Corp.

GOODE CORE ANALYSIS SERVICE

File No: 102299
Sample ID: Conv. Cores

100.0
90.0
80.0
70.0
60.0
50.0
40.0
30.0
20.0
10.0

0.0

1I: 17N-1 .
Field: N/A Depth: 210
SIEVE ANALYSIS
Opening (inches)
0.185 0.131 0.083 0.085 0.046 0.0328 0.0232 0.0164 0.0116 0.0082 0.0058 0.0041 0.0028 0.0021
100.0 -+ :
90.0
80.0
70.0
e 60.0
=
S 500
2
Q
o 400
30.0
20.0
10.0
e \\\\SYSS\
4 8 12 16 20 28 48 65 100 150 200 270 pan
Tyler Mesh Size
|ESSSU % Total ==Cum.% Total |
Grain Tvier Mesh  Opening Sample Percent Cumulative Percent Opening
Size Inches Weight Total % Weight Retained Inches
Pebble 4 0.185 0.00 0.0 0.0 10 0.0177
- 6 0.131 0.00 0.0 0.0 20 0.0146
i 8 0.093 0.00 0.0 0.0 30 0.0124
" 12 0.065 0.00 0.0 0.0 40 0.0107
se 16 0.046 0.00 0.0 0.0 50 0.0093
Cog 20 0.0328 0.02 0.3 0.3 60 0.0077
"se 28 0.0232 0.20 24 2.4 70 0.0058
ia 35 0.0164 0.88 9.4 11.8 80 0.0041
~im 48 0.0116 2.03 21.6 33.4 90 0.0022
- 65 0.0082 2.27 24.1 57.6
i 100 0.0058 1.19 12.6 70.2
T 150 0.0041 0.91 9.7 79.9
ne 200 0.0029 0.52 5.5 85.4
o 270 0.0021 0.48 5.1 90.5
? pan 0.89 9.5
Totals 9.39 100.0



Company: Valley Waste Corp.

GOODE CORE ANALYSIS SERVICE

File No: 102299

Sample ID: Conv. Cores

100.0
90.0
80.0
70.0
60.0
50.0
400
30.0
20.0
10.0

0.0

1: 17N-1 :
Field: N/A Depth: 239.9
SIEVE ANALYSIS
Opening (inches)
0.185 0131~ 0.083 0.065 0.046 0.0328 0.0232 0.0164 0.0116 0.0082 0.0058 0.0041 0.0025 0.0021
100.0 : . ,
90.0
80.0
70.0
o 60.0 /
=]
8 /
S 500
2
& 400 ,
30.0
20.0
10.0 l
0.0 £ 0 ) L D > : : >
4 6 8 12 16 20 28 35 48 65 100 150 200 270 pan
Tyler Mesh Size
SN % Total =€==Cum.% Total
Grain Tyler Mesh Opening Sample Percent Cumulative Percent Opening
Size Inches Weight Total % Weight Retained Inches
Pebble 4 0.185 0.00 0.0 0.0 10 0.0081
G 6 0.131 0.00 0.0 0.0 20 0.0062
. 8 0.093 0.00 0.0 0.0 30 0.0051
Ve 12 0.065 0.00 0.0 0.0 40 0.0042
rse 16 0.046 0.00 0.0 0.0 50 0.0032
o 20 0.0328 0.00 0.0 0.0 60 0.0025
'se 28 0.0232 0.00 0.0 0.0 70 o
e 35 0.0164 0.00 0.0 0.0 80 s
um 48 0.0116 0.20 2.0 2.0 90 xx
. 65 0.0082 0.72 7.3 94
b 100 0.0058 1.23 12.6 219
i 150 0.0041 1.85 19.0 40.9
e 200 0.0029 1.21 12.4 533
55 270 0.0021 1.25 13.8 67.1
J pan 3.21 329
Totals 9.76 100.0



GOODE

CORE ANALYSIS SERVICE V 1400 Easton Drive, Suite 111 » Bakersfield, CA 93309 (661) 322-5540 « Fax (661) 322-5576

March 6, 2003

Mr. Larry Bright

Valley Waste Disposal Co.
1400 Easton Dr. Suite 139B
Bakersfield, CA 93309

Subject: Core Analysis Data
Well: 21D-1
Cymric Area
Kern, CA
File No.: 102278

Dear Mr Bright

Conventiona] cores recovered from the subject well were packaged and transported to our laboratory by
Chevron USA personnel. The results of these measurements are presented in the accompanying report.

The cores were delivered to Goode Core Analysis and refrigerated in boxes with about 10 feet per box. The
cores were photographed for presentation with our Core Viewer. Photographs under white light are presented
with one box per page.

i

Selected depths were chosen for petrophysical testing. Sample locations selected were arbor cut or drilled using
liquid nitrogen as the bit coolant. Samples were encased in sleeves with 100 mesh end screens to hold the
sample intact. The sleeves were seated to the sample by applying a pressure 400 psig. Weight difference
determined saturations. Prior to measurement of porosity and permeability to air, the samples were dried at 235
degrees Fahrenheit. Porosity was determined by Boyle's Law method using helium as the gaseous medium.
Pore volume and permeability measurements were made with a confining pressure of 250 psig. The analysis
procedures are noted on the data pages.

Grain size measurements were determined on each sample. The dried sample was reduced to grain size
and subsequently passed through a set of Tyler mesh screens. Percent weight and cumulative weight
percent are presented in both tabular and graphical form.

We are pleased to have performed this service and trust we will be called upon again in the future.
Very Truly Yours,
GOQDE CORE ANALY SIS SERVICE
/
Bryan A. Bell

Distribution: 3 copies data, Invoice: Addressee
1 copy data, 1 Set of Photographs, 1 Core Viewer CD: Jeff Anderson at Geomega Inc.




GOODE CORE ANALYSIS SERVICE

Company: Valley Waste Disposal Co.
Well: 21D-1

Field: Cymric Area

'County,St: Kem County, CA

File No.: 102278

APINo.:

Date: 3/4/03

Core Type: Conventional Cores

Horz.
DEPTH Ka(md) Description
2249 2622.62 Sd ltan vi-cgr slslty mica no stn no flor
269.9 7.09 Slt ltan vsdy slcly no stn no flor
280.0 1864.92 Sd ltan vf-gran slslty no sto no flor



Company: Valley Waste Corp.

GOODE CORE ANALYSIS SERVICE

File No: 102278

Well: 21D-1
Field: N/A Sample ID: Conv. Cores
SIEVE ANALYSIS
Screen Weights
Opening (Inches) | 0.1850 | 0.1310 | 0.0930 | 0.0650 | 0.0460 | 0.0328 | 0.0232 | 0.0164 | 0.0116 | 0.0082 | 0.0058 | 0.0041 | 0.0029 | 0.0021 Total
Tyler Mesh Size 4 6 8 12 16 20 28 35 48 65 100 | 150 | 200 | 270 | pan | Weight
Well/Depth
2249 0.000 0.000 0.000 0.022 0.245 0.568 1.285 2.120 2.134 2.008 1.290 1.359 0.891 0.776 1.075 13.773
269.9 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.109 0.617 1.251 2.013 1.297 1.638 4.165 11.090
2.773 2584 2603 2527 2594 1566 1.273 0.689 0.704 1.070 26.485

280.0

0.142 0.837

1.606 2.256 3.261




GOODEL CORE ANALYSIS SERVICE

ompany: Valley Waste Corp. : File No: 102278
Tell: 21D-1
icld: N/A Sample [D: Conv. Cores
SIEVE ANALYSIS
Percent Weight
pening (inches) | 0.1850 | 0.1310 | 0.0930 | 0.0650 | 0.0460 | 0.0328 | 0.0232 | 0.0164 | 0.0116 | 0.0082 | 0.0058 | 0.0041 | 0.0029 | 0.0021 Total
‘yler Mesh Size 4 6 8 12 16 20 28 35 48 65 100 150 | 200 270 pan Weight
Well/Deplh
224.9 0.0 0.0 0.0 0.2 1.8 4.1 93 154 155 146 94 9.9 6.5 5.6 7.8 13.773
269.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 56 113 182 117 148 376 11.090

280.0 0.5 3.2 6.1 85 123 1056 9.8 9.8 9.5 9.8 5.9 4.8 2.6 2.7 40 26.485




GOODE CORE ANALYSIS SERVICE

Company: Valley Waste Corp. File No: 102278
ell: 21D-1 ; Sample ID: Conv. Cores
rield: N/A Depth: 224.9

SIEVE ANALYSIS

Opening (inches)
0.185 0.131 0.083 0.065 0.046 0.0328 0.0232 0.0164 0.0116 0.0082 0.0058 0.0041 0.0029 0.0021

100.0 | 100.0
90.0 o 90.0
80.0 i 80.0
70.0 70.0

@ 60.0 60.0
il
£ 50.0 50.0
8 y. 4
& 400 40.0
30.0 30.0
20.0 20.0
10.0 10.0
0.0 &= : . . , ; . . . . . Y 0.0
4 6 8 12 16 20 28 35 48 65 100 150 200 270 pan
Tyler Mesh Size
ESSY % Total ===Cum.% Total |
Grain Tyler Mesh  Opening Sample Percent Cumulative Percent Opening
Size Inches Weight Total % Weight Retained Inches
Pebble 4 0.185 0.00 0.0 0.0 10 0.0287
& 6 0.131 0.00 0.0 0.0 20 0.0212
" 8 0.093 0.00 0.0 0.0 30 0.0167
Ve 12 0.065 0.02 0.2 0.2 40 0.0135
rse 16 0.046 0.25 1.8 1.9 50 0.0107
- 20 0.0328 0.57 4.1 6.1 60 0.0084
Srse 28 0.0232 1.29 93 15.4 70 0.0059
Yiay 35 0.0164 2.12 15.4 30.8 80 0.0041
n 48 0.0116 2.13 15.5 46.3 90 0.0024
5 65 0.0082 2.01 14.6 60.9
e 100 0.0058 1.29 9.4 70.2
Ve 150 0.0041 1.36 9.9 80.1
e 200 0.0029 0.89 6.5 86.6
5 270 0.0021 0.78 5.6 92.2
’ pan 1.08 18

Totals 13.77 100.0



GOODE CORE ANALYSIS SERVICE

Company: Valley Waste Corp. File No: 102278
¢/ Tell: 21D-1 Sample ID: Conv. Cores
rield: N/A Depth: 269.9
SIEVE ANALYSIS

Opening (inches)
0.185 0.131 0.093 0.065 0.046 0.0328 0.0232 0.0164 0.0116 0.0082 0.0058 0.0041 0.0029 0.0021

100.0 -+ 100.0
90.0 90.0
80.0 80.0
70.0 . 70.0

p
@ 600 60.0
]
5 500 50.0
E
& 40.0 / 400
30.0 30.0
20.0 20.0
l
10.0 \\ 10.0
0.0 &= e enl c e O= == DS : 0.0
4 6 8 12 16 20 28 35 48 65 100 150 200 270 pan
Tyler Mesh Size
S % Total =#==Cum.% Total |
Grain Tyler Mesh  Opening Sample Percent Cumulative Percent Opening
Size Inches Weight Total % Weight Retained Inches
Pebbile 4 0.185 0.00 0.0 0.0 10 0.0075
i 6 0.131 0.00 0.0 0.0 20 0.0056
. 8 0.093 0.00 0.0 0.0 30 0.0047
Veo 12 0.065 0.00 0.0 0.0 40 0.0037
se 16 0.046 0.00 0.0 0.0 50 0.0028
Co 20 0.0328 0.00 0.0 0.0 60 0.0022
rse 28 0.0232 0.00 0.0 0.0 70 *x
Ve 35 0.0164 0.00 0.0 0.0 80 *x
tm 48 0.0116 0.11 1.0 1.0 90 *x
% 65 0.0082 0.62 5.6 6.5
2 100 0.0058 1.25 11.3 17.8
g 150 0.0041 2.01 18.2 16.0
e 200 0.0029 1.30 11.7 47.7
B 270 0.0021 1.64 14.8 62.4
» pan 4.16 37.6

Totals 11.09 100.0



Company: Valley Waste Corp.

GOODE CORE ANALYSIS SERVICE

File No: 102278

“Tell: 21D-1 Sampie ID: Conv. Cores
«aeld: N/A Depth: 280
SIEVE ANALYSIS
Opening (inches)
0.185 0.131 0.083 0.065 0.046 0.0328 0.0232 0.0164 0.0116 0.0082 0.0058 0.0041 0.0029 0.0021
100.0 - : - : ; : 100.0
90.0 t‘u 90.0
80.0 80.0
70.0 70.0
e 60.0 60.0
=
$ 500 50.0
L
o
o 400 40.0
30.0 30.0
20.0 20.0
10.0 : | 10.0
0.0 8 : , , _ . , _ , ~ e N
4 B 8 12 16 20 28 35 48 65 100 150 200 270 pan
Tyler Mesh Size
| ESSSYI % Total ==e=Cum.% Total
Grain Tyler Mesh  Opening Sample Percent Cumulative Percent Opening
Size Inches Weight Total % Weight Retained Inches
Pebble 4 0.185 0.14 0.5 0.5 10 0.0922
Gr 6 0.131 0.84 32 37 20 0.0623
i 8 0.093 1.61 6.1 9.8 - 30 0.0469
Ve, 12 0.065 2.26 8.5 18.3 40 0.0341
arse 16 0.046 3.26 12.3 30.6 50 0.0240
Co 20 0.0328 2.77 10.5 411 60 0.0168
ity 28 0.0232 2.58 9.8 50.8 70 0.0117
Meg; 35 0.0164 2.60 9.8 60.6 80 0.0082
"um 48 0.0116 2.53 9.5 70.2 90 0.0043
Fin 63 0.0082 2.59 9.8 80.0
b 100 0.0058 1.57 5.9 85.9
¥ 150 0.0041 1.27 4.8 90.7
e 200 0.0029 0.69 2.6 93.3
& 270 0.0021 0.70 2T 96.0
@ pan 1.07 4.0
Totals 26.49 100.0



Company: Valley Waste Disposal GOODE
Well: 17N 1
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Company: Valley Waste Disposal GOODE
Vell: 19 H 1

CORE ANALYSIS SERVICE
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Company: Valley Waste Disposal
Well: 19 H1

CORE ANALYSIS SERVICE




Company: Valley Waste Disposal
Well: 19 H1

CORE ANALYSIS SERVICE
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Company: Valley Waste Disposal
Well: 19 H1

CORE ANALYSIS SERVICE
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Company: Valley Waste Disposal
Well: 19 H 1
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Company: Valley Waste Disposal
Well: 19 H 1
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Company: Valley Waste Disposal
Well: 19 H 1

(CORE ANALYSIS SERVICE
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Company: Valley Waste Disposal
Well: 19 H1

CORE ANALYSIS SERVICE
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Company: Valley Waste Disposal GOODE
Well: 19 H 1
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Company: Valley Waste Disposal
Well: 21 D 1

CORE ANALYSIS SERVICE
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Company: Valley Waste Disposal
Well: 21 D 1

CORE ANALYSIS SERVICE




Company: Valley Waste Disposal
Well: 21 D 1

CORE ANALYSIS SERVICE
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Company: Valley Waste Disposal
Well: 21 D 1

CORE ANALYSIS SERVICE
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Company: Valley Waste Disposal
Well: 21 D 1

CORE ANALYSIS SERVICE




VISR T i oy ~ e ryle.

Company: Valley Waste Disposal
Well: 21 D 1

CORE ANALYS!S SERVICE
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Company: Valley Waste Disposal
Well: 21 D 1

CORE ANALYSIS SERVICE
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Company: Valley Waste Disposal
Well: 21 D 1
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Company: Valley Waste Disposal GOODE

Well: 21 D1
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Company: Valley Waste Disposal
Well: 17N 1
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Company: Valley Wagte Disposal
Well: 17N 1

CORE ANALYSIS SERVICE
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Company: Valley Waste Disposal
Well: 17N 1
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Company: Valley Waste Disposal
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Company: Valiey Waste Disposal
Vell: 17N 1

CORE ANALYSIS SERVICE
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Company: Valley Waste Disposal
Well: 17N 1
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Company: VALLEY WASTE DISPOSAL L B , 2 s =
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i &l |5 |32
Weli CYM - 17N1 : A 5(G :Eég E;‘E
a3k ! ! = S22 [EZZ
Fisici: CYMRIC f A 51S |EET £
3 i . »l f [ = @« ¥ o !
County:  KERN CALIFORNIA i 'j” o ! I -
ik il @ £ £
PLATFORM EXPRESS pAERLEE \, 8 1s |8
3 1 L] i 3 %
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32823 NIA 17 208 2 IR At S 8| E: 2
Logging Date 21-NOV-2002 , : WA\l N 2 & 2
Run Number ONE I e Sl I T
Depth Driller 240 ft : TS héo e =1 ] =% e
Schiumberger Depth 240 ft . 3 A\ A 1 le ‘o o
Bottom Log Interval 232 ft - i > T A | ‘OH : 'I’:ll’,'!‘ : ¥ 7 ==
Top Log Interval 19 1t B t s 2 | f |]I FE T §J\ o
Casing Driller Size @ Depth 11.500 in @ 201 @ il o b 3 " 5 v 3 lge
Casing Schiumberger 18 ft : 8 l D ¢ :C')&
Bit Size 10.625 in —— ST VSRS (I B 41 I L
Type Fluid In Hole BAROID QWIK GEL t i T ] |g 1o ]
| Density [ Viscosity 9.25 bm/gal | | i = : I ™ :
)|FiuidLoss | PH | [ g | I : | I :
* [Source Of Sample TANK 1 A\ i1 [, vi- O~ ! :
RM @ Measured Temperature 7.620 ohm.m @ 75 degF @ " V \ : ¥ %‘ﬁ i I E‘l it
RAMF @ Measured Temperalure 6.780 ohm.m @ 72 degF @ ﬁ N al A : i I & % 2
RMC @ Measured Temperature 5.650 ohmm @ 73 degF @ \f"\ NAA ] W = r v al = % ol
Source AMF RMC MUD PRESS | MUD PRESS v f T b y sl ml% Sz |22
RM @ MRT AMF @ MRT 5.836 @ 100)5.002 @ 100 @ @ . T T, :h, \ wl= oA 2 %=
Maximum Recorded Temperatures | 100 degF Ay b s Gl Tt 2T e o El EI -
Circulation Stopped | Time | 21-NOV-2002 12:15 % (it} A . ! a O!
Logger On Bottom | Time | 21-NOV-2002 14:34 TN T T1 T E TR A= T ARSI 11 I | :
UnitNumber | Location | 2220 | BAKERSFIELD T : T I ' I
Recorded By LiZ STAPLETON - : ’ i '
Witnessed By PAUL VAN MIDDLESWORTH ¥ 1 ! I o
Lhyr L = =} @ w
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Run Number ONE e (O Pl ol = >
Depth Driller 2451t a1 =i =S = T
Schiumberger Depth 249 ft " / / L -\ A o =) =) M
Bottom Log Interval 2411t = -
Top Log Interval 45 ft i M % Q. M__
Casing Driller Size @ Depth 11.875 in @ 45 1L @ . 0] - N RN T £
Casing Schiumberger 45t s @ 3 : e
Bit Size 10.625 in _ i e = = N
Type Fluid In Hole BAROID QUIK-GEL * 1y = _m = &
Density [ Viscosity 9.25 bm/gal | T - ! :
Fludloss | PH | | o A | _ :
Source Of Sampie FLOWLINE e 5 " | :
BM @ Measured Temperature 3.660 ohm.m @ 75 degF @ # b_ F 5 o Q
RMF @ Measured Temperature 21000chmm @ 65 degF @ A a w & =
BMC @ Measured Temperature 4.650 chm.m @ 65 degF @ ﬂ i “e | 5 T /H\") ol
Source RMF | RMC MUD PRESS | MUD PRESS £ 82 mT i L
RM@MRT | RMF@MRT | 3297 @ B4 |1660 @ B4 @ @ - [\ ui_ﬁ. L al 2 | & o=
Maximum Recorded Temperatures | 84 degF _.. %) : L _nlmw m_ nlu.
Circulation Stopped | Time | 11-08-2002 15:30 1 4 N 1 iy | G_ -4
Logger On Bottom | Time | 11-08-2002 17:00 L e H = B i3 30 i ..u..fﬂ.nn..._.._ = _ :
Unit Number [ Location 3146 | BAKERSFIELD T ] I | h '
Recorded By SARAH JACOBSON M : \ :
Witnessed By PAUL VANMIDDLEWORTH = | . v | e - &




— — i 1 e
chiumberger T 11l 1F
: : ; & g
~ O
o
VALLEY WASTE DISPOSAL =] <
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_éi Borehole Number:  CYM-19H1 [Page 1
= — —
28 & 2_| B |g|startDate: 11/6/02__|Drilling Method: Air Rotary
SE| &£ |8
@ £ - Lsa - © |Finish Date: 11/9/02 |Borehole Diameter: 10 5/8"
2 g 3 gi= = 2 8 Water
o g > @ 3 Driller; Development (Screen Type & Diameter: 5" Sch. 80 PVC
P Paul
Logged by: vanMiddiesworth | Screen Slot Size: 0.020"
0 Description Comments
E 0-75 Silt to Silty sand, light brown to tan, fine to very fine, =
- loose, dry =
10 = =
20 3 :
30 = H
- s
= -
= =
40 = =
50 3 H
- ]
60 3 =
- -
70 3 =
4 |75-80" Hard silty lense- advance casing -
80 = =
= 80 - 85’ Light brown to tan silt, very fine, loose, <2% fine sand g
90 = o
= 80 - 95' Hard silty lense- advance casing -
E (slight color change to brown/greenish-brown) E
100 = .
Remarks: Legend Borehole Log
K Disturbed Sample Job Title:
E Undisturbed Sample Location: Cymric
* Headspace Analysis Client: VWD
T  Down Borehole Anaysis |Tl App'd:
y Groundwater Table Ref.: .&»
v Perched Water Table Date: Geomega
Job No.:

O:\Geomega\Graphics Templates\ExcelBorehole Log.xis



Q
EL Borehole Number; CYM-19H1 |Page 2
B «© — Ty
o 2 0 3 | $ | x|Start Date: 11/6/02__ | Drilling Method: Air Rotary
285 SE| v |8
o= 5 > 2! ¢ g Finish Date: 11/9/02  |Borehole Diameter: 10 5/8"
25 2 |83~ & |o Water
i) S > @ a Drilier: Development |Screen Type & Diameter: 5" Sch. 80 PVC
Z Paul
Logged by: vanMigdlesworth | Screen Slot Size: 0.020"
100 Description Comments
- 100 - 105" Silt, very hard, greenish-brown, dry -
= |Chunks of hard silt in cuttings, some nodules of gypsum ]
] . : -
- inside silt chunks, <5% chert pebbles. =
110 = E
120 S -
3 125 - 130’ Sand, very fine to fine, subround, poorly sorted, -
130 E moist E
- 135’ Very fine sand with 50% silt, sorted with minor biotite -
4 |[flakes, wet, clumpy -
140 = |(sands becoming coarser as hole is cleaned out) 2.
3 Switch drilling to mud rotary @ 140’ =
150 = =
160 = -
170 5 =
180 o H
= @
3 =
190 o =
— -
] -
= -
= -
200 3 A

Remarks: Drive casing to 140"; blow-out hole
and wait 10 min. to see if water collects in
hole. No water collects after 10 min. Switch

"~ mud rotary @140'.

Legend
K Disturbed Sample
E Undisturbed Sample
* Headspace Analysis
Down Borehole Anaysis
b 4 Groundwater Table
A4 Perched Water Table

Borehole Log

Job Title:
Location: Cymric
Client: VWD
T! App'd:
Ref.: &
Sl eomega
Job No.: G’ &




abundant muscovite flakes @ 198 - 200’

:'é = Borehole Number: CYM-19H1 |Page 3
o é A 8 E > |Start Date: 11/6/02 | Drilling Method: Mud Rotary
’9:_3 % = g ::: % Finish Date: 11/9/02  |Borehole Diameter: 10 5/8"
cg 5 _g 25 8 2 16} . Water ] o,
'S) - e o o Driller: Development |Screen Type & Diameter: 5" Sch. 80 PVC
= Logged by: VanMi;;Il:smnh Screen Siot Size: 0.020"
100 Description Color
110 = -
120 3 =
130 = i
140 § 140 - 152’ Sandy beds interbedded with hard sandstone Light gray E
0.5 - lenses & chert nodules, wet. -~
0.5 -E (Medium to coarse sand, poor sorting, subangular, loose, wet, E
150 E <10% medium to coarse gravels, yellow-orange stain @ 152') E
4.6 3 |152- 156" Dense clay, stiff, wet Greenish-gray |
5 - (Black & orange mottling lenses in clay @ 153-154’) H
160 E 156 - 166" Silty clay, soft to medium stiff, minor chert nodules, E
E minor reddish-orange staining, mottling throughout ;
4 ':' 166 - 168’ Sand to silty sand, <30% silt, very fine, medium Brownish-gray E
4.4 E dense, minor muscovite flakes, thin interbedded clay lenses =
170 E 168 - 175’ Clay, dense, <10% silt, minor reddish brown mottling Light brownish- g
25 - gray H.
4.7 -j 175 - 180" Silty clay to sandy clay, 20% silt, 30% sand, stiff Greenish-brown _:_
180 = reddish-brown mottling ]
3 = 181 - 183 Sandstone stringer, very hard- advance with tri-cone -
4.8 E 183 - 197" Coarse sand, poor sorting, subangular, loose, wet, Light gray E
190 E Lense of pea-gravei @ 185', well rounded, poor sorting to E
E Layers of dark, fine grained deposits @ 188-190' & 193-196' Yellowish-brown E
5 E 197 - 198’ Clay, soft, high plasticity, reddish-orange mottling Yellow-brown E
5 = 198 - 204’ Silty clay, medium stiff, Light brown [
200 = =

Remarks:

Legend Borehole Log
I Disturbed Sample Job Title:
K Undisturbed Sample Location: Cymric
* Headspace Analysis Client. VWD
T Down Borehole Anaysis |TI App'd:
) 4 Groundwater Table Ref.: ﬁ,
v Perched Water Table Date: Geomega
Job No.:




0 I
TE:L . Borehole Number: CYM-19H1 |Page 4
c Q =
o8 & £ o 2 Start Date: 11/6/02  |Drilling Method: Mud Rotary
C® w 3
@ % - g £ | g [Finish Date: 11/9/02  |Borehole Diameter: 10 5/8"
2 5 z 3 3 ';6)_ o Water
83 g > C‘%’J a) Driller: Development [Screen Type & Diameter. 5" Sch. 80 PVC
b4 Paul
Logged by: vanMiddiesworth |Screen Slot Size: 0.020"
200 Description Color 1
5 =
5 E 204 - 206' Clay, stiff, dark mottling Yellowish-brown g
210 = 206 - 225' Sand, medium to coarse, poor sorting, subrounded, Light gray E
48 = loose to medium dense, subround, loose with ]
3.5 -_': (<30% very coarse grains, reddish-orange quartz grains) reddish-orange E
220 = (10% medium grains, granite grains & muscovite flakes) coarse grains |
47 E (Dark, fine-grained interbedded lenses throughout) -
0.5 - -
230 - 225 - 236" Sand, fine to medium, well sorted, medium dense, Brownish-gray [
- abundant mica flakes —
- (dark fine grained interbedded lenses throughout) =
E 236 - 239" Sand, medium to coarse, poor sorting, subround, Yellowish-brown t—'_
240 = loose -
- 239 - 245' Clay, dense, stiff, dark mottled speckies Light olive
4 to =
250 o Olive brown |4
E TD = 245’ E
260 = -
270 o :
280 = -
pan =
290 = =
g -
300 = =
Remarks: Legend Borehole Log
X Disturbed Sample Job Title:
E Undisturbed Sample Location: Cymric
* Headspace Analysis Client. VWD
T  Down Borehole Anaysis |TI App'd:
v Groundwater Table Ref.. &
v Perched Water Table Date:
. GCO mega
Job No.:




(Geomega MONITORING WELL CONSTRUCTION LOG

A

Geomega Project Number Boring/Well Number CYM-19H1
Project Name...........ccceeou. VWD-Cymric Top of Casing Elevation (at Mark) No Survry Data
Project Location............... Cymric, CA Ground Surface Elevation............ No Survry Data
Well Permit Number........ NA DRARUINY. oo rrammis oo rrsa it No Survry Data
Date Started.........cc.cccvvennn 11/9/02 Date Finished.........ccccocvvvmneenne 11/10/02
Notes.connmamnm
Exploratory Boring
ﬂ p A. Total Depth (feet)............cccconn.... 245’
= 4 B. Diameter (inches)..........ccccco.... 11 7/8"
T L Driling Method.........cccccovennnnnn, Air Rotary/Mud Rotary
2 b5
i 2 Well Construction
C. Casing Length (feet)............c....... 165
MEIBNEL i ciiaiisiiaseiieiis Schedule 80 PVC
’ D. Diameter (inches)............ccveeueenne -
ACE (—Dl~/H E. Depth to Top of Perforations (feet) 115
F. Perforated Length (feet)................. 40’
Perforated Interval (feet) ........... 115’ - 155’
Blank section (feet)................. P
Perforated Type........cccovmiinviiiinns Factory-slotted PVC
-LI Perforated Size (inches)................ 0.020"
+ G. Surface Grout (feet).....................
1 Materials..........oooveeeininreniiinnens
T H. Backfill (feet)............oovvvrreerreenren 0’ - 104’; 180’ - 245’
Backfill Material..........cccoevvnennne. 10:1, /11 Cement:Bentonite Chips
l. Bentonite Seal (feet)..........covvrrrrerninnen. 104’ - 110°
Matefial...uiansimsaiis Baroid Holeplug, 3/8" bentonite chips
F J J. Filter Pack (feet).......coeovceererreceererrirnenen. 110’ - 153’
Pack Material/Size............c.coouen Monterey Sand, #3
K. Bottom Zone if Needed (feet)........ 153’ - 180
Material.........ceoerreiieceniniiranns Oglebay Norton Sand, 8-16
L 3 L. Surface Cover............cccooreerrnnsn ~4" Concrete Mix
M M. Silt Trap Length (feet).........ccco.nne. 155' - 165" (10")
L 1 N. Well Centralizer Locations (feet)... 65°,115°, 165’
- G P. Surface Monument............c........ 10 5/8" Stovepipe, 3’ above grade
2 1—K Monument Cover................ 10" Aluminum Locking Cover




Q2
:El Borehole Number: CYM-17N1 |Page 1
= © — v
@2 & 3 | 8 | x|StartDate: 11/19/02__ [Driling Method: Air Rotary
28 SE|l & |8
o = 5 > 2 . g Finish Date: 11/22/02 |Borehole Diameter: 10 5/8"
B S a |18~ 'g. 15 Water
O g el 2 o Driller: Development |Screen Type & Diameter: 5" Sch. 80 PVC
=z Paul
Logged by: vanMiddiesworth | Screen Slot Size: 0.020"
0 Description Color
- 0-20" Silt, very fine, loose, dry Yellowish-brownH
= to E
10 . Tan =
= H
20 = =
= 20 - 40’ Silt to sifty clay, fine, medium stiff, dry Light Brown [
- (minor remnants/grains of gypsum in dry floury silty clay.) -
30 = s
- Yellowish-brownH
s -
40 o =
- 40 - 60’ Clay to silty clay, very fine, medium stiff, dry Pale Yellowis!
- (abundant gypsum crystals in floury clay.) brown
50 =
60 3 _—
— 60 - 70’ Clay to silty clay, medium stiff, dry
- (abundant gypsum crystals)
70 4 |70-80" Silty clay to sandy silt, sriff, fine grained, 20% fine sar| Yellowish-brown
= slightly moist (cuttings beginning to ball) to
B Brown
80 = 80 - 90" Silty clay to clay, stiff to hard, increasing moisture Reddish-Brown
4  |(abundant gypsum crystals)
9 E 90 - 100" Silty clay to sandy silt, hard, 10% fine sand, moist | Dark Yellowish-
= brown
100 =
Remarks: Legend Borehole Log ’

Disturbed Sample Job Title:

X
F Undisturbed Sample

Location: Cymric

* Headspace Analysis Client: VWD
T Down Borehole Anaysis |TI App'd:
4 Groundwater Table Ref.: S
4 Perched Water Table Date: Geomega
Job No.:

A2 enmbine T



~ :
?El Borehole Number: CYM-17N1 [Page 2
c - =
g & 3 $ | z|Start Date: 11/19/02__|Drilling Method: Air Rotary
o ®w o= [T
E = o i
@ % - > 2| < S Finish Date: 11/22/02 |Borehole Diameter: 10 5/8"
&S 3 0|z~ § 15} Water
O g >R a Driller: Deveiopment |Screen Type & Diameter: 5" Sch. 80 PVC
Z Paul
Logged by: vanMiddlesworth | Screen Slot Size: 0.020"
100 Description Color g
_:_ 100 - 115" Clay, hard to very hard, moist Dark Yeliowish-
E Thin (<1") moist sandy lenses interbedded with brown E
3  |hard, dry clay lenses -
110 = =
3 =
=] 115 - 118’ Fine to medium sand, dry, angular, poor sorting, =
- 10% clay, 10% coarse gravel Light Brown B
120 = (coarse sand @ 118', poor sorting) to a
(Moist @ 125") - 118 - 120’ Sand, fine to medium, well sorted, moist, subround. Light Gray [
E 120 - 125’ Sand, medium to coarse, well sorted, subround, E
(Wet @ 130') 130 o  |very dense, moist to wet. Dark Gray
E 125 - 130" Silty sand, medium to coarse, poor sorted, dense, wet _:_
E 130 - 135’ Sandy clay to clay, hard, <5% sand, wet . Olive brown E
_:_ 135 - 140" Clay to silty clay, hard, 20% silt, wet. Yellowish-brown E
140 = -
- H
~ {Switch to Mud Rotary with 94mm coring barrel @ 140') F
E -
150 = -
160 = :
E -
170 = —
¥ @
- -
= =
190 = -
200 S =

140,

Remarks: Hole caved from 120 to 140’ while
tripping in coring tool. Switch to mud rotary @

Legend Borehole Log
K Disturbed Sample Job Title:
i Undisturbed Sample Location: Cymric
* Headspace Analysis Client: VWD
T Down Borehole Anaysis |T| App'd:
.4 Groundwater Table Ref.: _&,
v Perched Water Table Date: Geomega
Job No.:




s ’cé = _ Borehole Number: CYM-17N1 |Page 3 .
@S A RS E > |Start Date: 11/19/02 | Drilling Method: Mud Rotary
é % 5 °>E; £ % Finish Date: 11/22/02 |Borehole Diameter: 10 5/8"
25 | € (& 8| B |9 . Water e
O 5 |F 8 0 Driller: Deve;oplment Screen Type & Diameter. 5" Sch. 80 PVC
Logged by: VanMid;l:swonh Screen Siot Size: 0.020"
100 Description Color
E -
= ]
110 o —_5
120 S =
: :
130 o -
- :
-E 140 - 148" Silty clay, soft, minor mica, orange stain patches Yeliowish-brown [
140 5 Gravels @ 145-146" (interbedded with soft silty sand lenses) H
ol 3
2.6 = 148 - 151’ Silty clay, hard, minor mica flakes —
150 E 151 - 154.5' Silty sand to sand, fine to medium, poor sorting, moist |  Grayish-brown E
5 E 154.5 - 157" Clay, dense, minor coarse gravels, hard, dark mottling Olive Brown E
4 E 157 - 159" Sand to silty sand, fine to medium, well rounded, Reddish-brown 5
160 E well sorted (interbedded with lenses or darker fines) :—
= 159 - 161’ Clay, dense, hard, dark mottling patches -
4.5 E 161 - 163’ Silty clay, hard, dark mottling patches, minor gypsum Light Grayish-broer
2.2 = 163 - 166’ Sand, fine to medium, minor silt, iron staining, wet m
170 g (interbedded with coarse sand lenses, poor sorting, minor mica) E
5.2 E 166 - 168' Clay, soft, minor mica, wet (thin lenses of silty sand) E
4 E 168 - 170" Silty clay, very hard, minor gypsum crystals, dry Reddish-brown E
180 E 170 - 174" Clay, dense, hard, dry Grayish-brown |
55 = 174 - 175' Sandy silt, soft, poor sorting, minor mica flakes -
55 E 175 - 177 Silty-sandy clay, fine to medium, poor sorting, moist, Pale Olive Brown H
190 - abundant mica flakes, iron staining, (thin lenses of dark fines) H
_-_-_ 177 - 180" Sand to silty sand, abundant mica flakes, poor sorting E
5.3 4  [(interbedded with soft clay lenses) -
5 = H
200 = W
Remarks: Borehole Log

Legend

Job Title:

X Disturbed Sample
E Undisturbed Sample

Location: Cymric

* Headspace Analysis

Client: VWD

T Down Borehole Anaysis [T App'd:
h 4 Groundwater Table Ref.:
v Perched Water Table Date:

Job No.:

&
(Geomega




o
?El - Borehole Number.  CYM-17N1_|Page 4
[ v @ g
o 82 & 2 e 2 [Start Date: 11/18/02 |Drilling Method: Mud Rotary
o w & o
'E) % 5 g e g Finish Date: 11/22/02 |Borehole Diameter: 10 5/8"
[IOJ 8 a 8_ 8 ;Q:_ 0] Water
3 E|> é’ o Driller: Development |Screen Type & Diameter: 5" Sch. 80 PVC
pd Paul
Logged by: VanMiddiesworth |Screen Slot Size: 0.020"
200 Description Color
4.8 - 180 - 187" Silty clay to clay, medium dense Pale Olive Brown [
5.2 - (interbedded with dense clay lenses) —~
E (Very fine sandy silt layer @ 183-185’ , abundant mica, soft) _:_
(Wet @ 2107) 210 = 187 - 190’ Dense clay, abundant gypsum crystals, very dense =
1.2 - 190 - 197’ Clay, medium hard, dry -
2.2 - (interbedded with very fine sandy-silt lenses, minor mica flakes) E
220 E 197 - 202' Sandy-silty clay, very fine grained, medium dense, dry Olive-Brown '_-:
1.8 g  |(minor iron staining & dark mottling) -
55 3 |202-205 Sand, fine, loose, well sorted, dry =
230 3 {thin lenses of dark fines, abundant mica flakes) H
5.2 - 205 - 207" Sand, medium, loose, poor sorting =
5.5 E {thin lenses of dark fines, abundant mica flakes) E
E 207 - 209 Sandy-silty clay, medium dense, minor gypsum, dry Light Brown
240 E 208 - 224" Sand, fine to medium, loose, subround, poor sorting fo -
E {minor coarse sands, lenses of dark fines, sorted in places) Grayish Brown E
- 224 - 232" Clay, very dense, dark mottiing, dry Olive-Brown
250 = |232-235' Silty clay, hard, dark mottling, dry Yeliowish Brown [
- 235 - 240" Clay, dense, hard, dark mottling, dry Dark Olive (3
260 E TD = 242 E
= ®
= H
270 o =
280 = =
290 o =
300 -]
Remarks: Legend Borehole Log
K Disturbed Sample Job Title:
E Undisturbed Sample Location: Cymric
* Headspace Analysis Client: VWD
T Down Borehole Anaysis |T! App'd:
Y Groundwater Table Ref.: &,
v Perched Water Table  |Date: Geomeg
Job No.:




(Geomega MONITORING WELL CONSTRUCTION LOG

Geomega Project Number Boring/Well Number CYM-17N1
Project Name.............cce... VWD-Cymric Top of Casing Elevation (at Mark) No Survry Data
Project Location............... Cymric, CA Ground Surface Elevation............ No Survry Data
Well Permit Number........ NA DAt isiaimsinisivesnisibnborsisamis No Survry Data
Date Started............ccveeeee. 11/21/02 Date Finished..........ccccocvveeicninn 11/22/02
NOTES: . ocecivivniinisiwiiiiiass
Exploratory Boring
P p A. Total Depth (feet)........oovrrrrvevencn. 240"
L] L] 4 B. Diameter (inches)............c.cocerun. 117/8"
7 FL Driling Method..........o..... Air Rotary/Mud Rotary
% %G
A Well Construction
C. Casing Length (feet).........cc.c........ 175
Materal.....ccocn i Schedule 80 PYVC
D. Diameter (inches)..........ccvcvrereenen. 5"
ACE [(—D H E. Depth to Top of Perforations (feet) 105
F. Perforated Length (feet)......c......... 60’
Perforated Interval (feet) ........... 105’ - 165’
Blank section (feet):......cccovee e
Perforated Type........cccoeicriennns Factory-slotted PVC
‘"'l Perforated Size (inches)................ 0.020"
r g G. Surface Grout (feet)............co.......
! Materials. ........c.oovereeeneinniecineenn
3 H. Backfill (feet)..........cccerrrrrerivinns 0’ - 93
Backfill Material...............ccoceeinns 10:1, /11 Cement:Bentonite Chips
I. Bentonite Seal (feet)..........ccccveeerennnen 93’ - 99”
Material.........ccccoevverieeninniciiennns Baroid Holeplug, 3/8" bentonite chips
F J S D PR OB vucosviansicisssssinassiiussssss 99’ - 180"
Pack Material/Size..........coevverennens Oglebay Norton Sand, #3
K. Bottom Zone if Needed {feet)........ 180’ - 240
MAERAL..os i 3/8" bentonite chips
k] L. Surface COVer........cocrvrririvineren Concrete Vault
M M. Sitt Trap Length (feet)........ccoevvunes 165’ - 175’ (10°)
! N. Well Centralizer Locations (feet)... 50" intervals
- P P. Surface Monument.....................
- 1;K Monument Cover..................




o
_éi Borehole Number:  CYM-21D1_|Page 1
C B "
92 & e o > |Start Date: 11/11/02__|Drilling Method: Air Rotary
25 SE| £ |8
o = = > 8 = g Finish Date: 11/19/02 |Borehole Diameter: 10 5/8"
25 a8 |81 & |o Water
5] E I RZ o Driller: Development |Screen Type & Diameter: 5" Sch. 80 PVC
pd Paul
Logged by: vanMigdlesworth | Screen Slot Size: 0.020"
0 Description Color
E 0- 20" Silt, fine, <10% gravels, loose, dry Pale Brown E
E o H
3 Tan -
10 = =
20 E 20 - 40’ Sifty sand, fine to medium, loose, well rounded, dry Light Brown E
E {(<5% gravels) -
30 3 =
=] n
40 E 40 - 50' Sand, medium, well sorted, well rounded, minor fines, dry Pale Brown E
5 o F
- Whitish Gray [
50 E 50 - 60’ Silty sand, very fine to fine, loose, dry Light Brown E
60 = -
- 60 - 80’ Silt to silty clay, hard =
E (Advance casing through hard silty clay @ 70 - 100’ E
70 = =
80 o [80-100" Siltto clayey silt, hard, moist Brownish-gray H
= -
(Moist @ 85 - 100") - ~
90 é —
100 = -

Remarks:

Legend Borehole Log
K Disturbed Sample Job Title:
E Undisturbed Sample Location: Cymric
* Headspace Analysis Client: VWD
T Down Borehole Anaysis |TI App'd:
. 4 Groundwater Table Ref.. &,
v Perched Water Table Date: Geomega
Job No.:

O:\Geomega\Graphics Templates\ExceNBorehole Log.xis



Q 1
cEl Borehole Number:. CYM-21D1 |Page 2
= «© — —
2 -% 0 -'8’ | & > [Start Date: 11/11/02  |Drilling Method: Air Rotary
E 5 El & (8] . .
o £ . =8| £ |3 |FinishDate: 11/19/02 _|Borehole Diameter: 10 5/8"
8 g 0 2| == g |o Water
I g >| @ o) Driller: Development |Screen Type & Diameter: 5" Sch. 80 PVC
z Paul
Logged by: vanMiddiesworth | Screen Slot Size: 0.020"
100 - Description Color
- Continue to advance casing through hard silty clay @ 100 - 120’ =
= Greyish Brown H
- 100 - 120" Clay to silty clay, hard, moist to =
10 _:_ (abundant gypsum crystals) Olive Brown [
120 o 120 - 130’ Clay to silty clay, hard, moist -]
130 = 3
-] 130 - 140’ Sand, very fine to fine, loose, moist Light Gray
= (<10% coarse sand) -
140 3 1440- 145' Sitty clay, hard, moist Brown O3
E 145 - 155’ Sand to silty sand, very fine to fine, loose, moist Yellowish Brown H
150 = (10% coarse sand, <5% silt) s
- 155 - 160’ Sand, very fine, loose, moist Dark Brown H
160 S -
= 160 - 170" Silty clay to clay, hard, moist =
- -
170 3 |170- 180" Sity sand, fine to medium, hard, moist =
= (10% medium sand, 20% silt) =
180 E 180 - 190’ Silty sand, very fine to fine, hard, moist Brownish Yellow E
190 = -
~ 190 - 200" Sand to silty sand, fine to medium, medium hard, moist =
200 = Switch drilling to mud rotary @ 200’ ]

Remarks: Pull back drill bit @ 165-170’ and
leave hole open for 15 min. to see if water
accumulates. After 15 min., blow-out hole.

lo water accumulation- Dry. Continue drilling
with air to 200"

Legend

Borehole Log

K Disturbed Sample Job Title:
1 3 Undisturbed Sample Location:
* Headspace Analysis Client:
1 Down Borehole Anaysis |TI App'd:
4 Groundwater Table Ref.: ﬂ#
v Perched Water Table Date: Geomega
Job No.:




Legend

gi i Borehole Number:  CYM-21D1 |Page 3
9 é % g % > |Start Date: 11/11/02__|Drilling Method: Mud Rotary
@ % 5 g Z’ % Finish Date: 11/19/02 |Borehole Diameter: 10 5/8"
85 | 2|8 8| & |2, i : ,,
O g = 2 a) Driller: Development [Screen Type & Diameter: 5" Sch. 80 PVC
“ Logged by: VanMiZ:;Jelswonh Screen Slot Size: 0.020"
200 Description Color
= 200 - 206’ Silty clay, stiff to hard, moist, minor mica flakes Yeliowish Brown H
3.6 E 206 - 210’ Clay, dense, stiff, moist, dark mottling patches Pale Olive 3
5.8 3 |210-212' Silty clay, soft =
(Moist @ 210) 210 - 212 - 218" Sandy-silty clay, medium stiff to soft, minor mica, moist E
5.5 = =
5.4 E 218 - 221' Clay to silty clay, medium dense. E
220 E 221 - 225’ Silty clay, hard layers interbedded with soft lenses Yellowish Brown E
5 - .
4.5 E 225 - 230' Sand, medium, loose, poor sorting, subround, moist Light Gray E
230 E (20% coarse sand, minor mica flakes) E
E 230 - 233" Sandy silt, very fine, medium dense, abundant mica. Yellowish Brown E
4.9 - 233 - 235’ Medium sand, subround, dry E
2.8 - 235 - 238’ Silty clay, soft to medium dense, moist Pale Olive
240 § 238 - 242' Clay, dense, high plasticity, very stiff, dry E
51 - 242 - 244’ Sand to silty sand, fine to medium, loose, dry 5
2.1 - poor sorting, 50% silt in places. -
250 o |244-250" Silty-sandy clay, medium dense, dry -
5.3 - 250 - 258’ Sandy clay to silty clay, medium dense, minor mottling Olive Brown [
5 E (dense clay layers interbedded with soft silty lenses) E
260 o -
~ 258 - 268" Silty clay, soft to medium stiff, abundant mica, moist Yellow Brown [+
3.1 = (Thin lenses of fine sand @ 259-260) =
4.4 = =
270 ; 268 - 274’ Clay, dense, very stiff, minor dark mottiing, iron stains Pale Olive E
(Moist @ 275") 4.4 = (dense clay layers interbedded with soft silty lenses) -
4.5 - =
(Wet @ 278") 280 E 274 - 287" Sand, fine to medium, medium dense, poor sorting, Light Gray  H
4.7 E subrounded to angular, moist, abundant mica flakes to _'_—:_
5 - (thin lenses of coarse sands) Brownish Gray |
290 g 287 - 293" Silty clay, minor fine sands, abundant mica, stiff Olive Brown 'é
- H
5.4 E 293 - 300" Clay, dense, hard, dry, black mottling throughout Dark Olive E
5.2 3 2
300 5 [tp =300’ §
Fismaris: Borehole Log

K Disturbed Sample Job Title:
[ ] Undisturbed Sample Location:
* Headspace Analysis Client:
T Down Borehole Anaysis |TI App'd:
Y Groundwater Table Ref.. &,
v Perched Water Table  |Date:

Job No.:

(Geomega




R

(Geomega MONITORING WELL CONSTRUCTION LOG

Geomega Project Number Boring/Well Number CYM-21D1
Project Name..........cccoecvn VWD-Cymric Top of Casing Elevation (at Mark) No Survry Data
Project Location............... Cymric, CA Ground Surface Elevation............ No Survry Data
Well Permit Number........ NA DRI vy No Survry Data
Date Started...........ccvcoune. 11/14/02 Date Finished.........cco.oreeueierennes 11/19/02
NOES....c.occciniasinssinscius
Exploratory Boring
- P A. Total Depth (feet).........coeeverenene. 300°
-~ 4 B. Diameter (inches)..........c.cc.cov...... 11 7/8"
F L Drilling Method............ccvvunnenn. Air Rotary/Mud Rotary
230
-4 Well Construction
C. Casing Length (feet)..................... 299’
Matenial....ccinmammmiissivismanis Schedule 80 PVC
D. Diameter {inches)..........cccoovevrnen. 5"
ACE (—+D+~(H E. Depth to Top of Perforations (feet) 274’
F. Perforated Length (fee)................. 20’
Perforated Interval (feet) ........... 274’ - 294’
Blank section (feet):................ e
Perforated Type........ccoccvrvinnunens Factory-slotted PVC
""l Perforated Size (inches)............... 0.020"
“T' G. Surface Grout (feet)...............o...
i Matgialis......mmninin
3 H. Backfill (feef)..........cooovrerrerrernnen. 0 - 265
Backfill Material...........ccccvevnnee. 10:1, /Il Cement:Bentonite Chips
| Bentonite Seal (feet)............cocerevereneen. 258’ - 265°
Material.........ccoreeieieiniinnneenne Baroid Holeplug, 3/8" bentonite chips
F J J. Filter Pack (feet)............corwwerrrierrrcrronn 265" - 299’
Pack Material/Size..........ccooovereeee. Oglebay Norton Sand, #3
K. Bottom Zone if Needed (feet)........ 299" - 300’
Material...........cccocoiiiiiiiiiiininnn 3/8" bentonite chips
x L. Surface Cover........cooivrmmeeiasseas ~4" Concrete Mix
M M. Silt Trap Length (feet)................... 294" - 299’ (5')
L N. Well Centralizer Locations (feet)... 50" intervals
o T P. Surface Monument.................... 10 5/8" Stovepipe, 3’ above grade
= :_—K Monument Cover................ 10" Aluminum Locking Cover




JVIRONMENTAL HEALTH SERVICES DEPARTMENT

TEVE McCALLEY, R.E.H.S., Director
o 'STREET, SUITE 300
SFIELD, CA 93301-2370
. (661) B62-8700
x: (661) 862-B701
Y Relay: (800) 735-2929
mail: eh@co.kern.ca.us

November 1, 2002

Valley 'Wa__ste Disposal Company
1400 Easton Drive, Suite 139-B
Bakersfield, CA 93309

Ladieé and Gentlemen:

RESOURCE MANAGEMENT AGENCY

DAVID PRICE HI, RMA DIRECTOR
Community Development Program Department
Engineering & Survey Services Department
Environmental Health Services Department
Planning Departrnent

Roads Depariment

This is to advise you that your application for a permit to construct a monitoring well
located on APN 099-290-08, T29S, R22E, Section 19-H, has been received and reviewed.

Your permit number is EH-1435.

No additional conditions will be required at this time.

If you have any questions about your well, please contact our office at (661) 862-8700.

Sincerely,

gt

Water Quality Program

TH:jrw

co: Water Development Corp.
File EH-1435

{water\hardy'\eh 143 8-w23b)



STEVE McCALLEY, R.E.H.S., Director
27~n “M” STREET, SUITE 300
IRSFIELD, CA 93301-2370
2: (661) 862-8700
Faa:  (661) B62-8701
TTY Relay: (800) 735-2929
e-mail: eh@co.kern.ca.us

November 5, 2002

Valley Waste Disposal Company
1400 Easton Drive, Suite 139-B
Bakersfield, CA 93309

Ladies and Gentlemen:

RESOURCE MANAGEMENT AGENCY

DAVID PRICE Ill, RMA DIREC: R
Community Development Program Department
Engineering & Survey Services Department
Environmental Health Services Department
Planning Department

Roads Department

This is to advise you that your applications for permits to construct two monitoring wells have
been received and reviewed. The well locations and permit numbers are as follows:

Permit No. APN
EH-1436 099-290-03
EH-1437 099-290-06

No additional conditions will be required at this time.

Township, Range. Section
T29S, R22E, Section 17-N

T29S, R22E, Section 21-D =

If you have any questions about your wells, please contact our office at (661) 862-8700.

Sincerely,

P

Steve McCa}i)ay, D"f;\r\.}or

By: ThotasHardy, REH.S.
Envirdnmental Health Specialist IIT
Water Quality Program

TH:;jrw

e Water Development Corp.
Files EH-1436 and EH-1437

(water\hardy\eh1436-w23b)
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o

Kera County

Eavironmentsl Health Services Deparmznt
2700 “M" Sreet, Suite 200

Jakersiicld, CA 93301

shons (661) 862-8700

FAX (661) 882-8701

Permitz =1 - |1

- (G H

APPLICATION FOR PERMIT TO ¥ -19H 1
CONSTRUCTION, RECONSTRUCT, DEEPEN OR DESTROY A WELL

—

APPLICATION DATE: (¢ (29 [ o= PROPOSED STARTDATE _(/ /& /02
OWN’ER:_!@.([&(,, Llat b Dispoial o At o th'e__gél.-s 22.5asy
Mailimg Address; tho Faston Da-ﬁfl;f (34~ 13 i / Chy Bglerre L /el £ Zip: F3%0 g
DRILLING ' Cantractor’s

CONTRACTOR &g 4¢z Davelononeud- Cowvp . Liense ?—8@3&‘0 Phons:330. Gb2, 2825
Address: Co. Qo igl City:_ Zgsmara Zip N 9 R
SUBCONTRACTOR: _Gecin vy oo Tuc. Phone: $a3 qu3_ G (/3
tddress: 2995 Buselne /Lgﬁ oA City: _Sew (4 2 . CO  Zim Ba3ol
JOB SITE: I 296 R 226 Sec_ {9 40Acresub___(-

PROPERTY DESCRIFTION:  Asssgzor's Parcei Nou: 99-290-08

STTE ADDRESS favallable:  ALE e rhiecrecline £/eo 337 4 Lokecu RAOTAL ACRES: < {
DIRECTIONS to Well Ste:  (Uesd awm Lopikewy /L4 (0§ wuley na:r“ Sefaty [Klctan —{4,- ¢y, -

T
7t Soudte oy At l*a.gﬁ.u o oiat e d e ’/1 MI/L7”4> , .f_v_(/ r;ﬁc‘/.

.<,f_.<_ attact o4 o ad .
. i

TYPE OF WORK TO BE DONE! (check une) 2 New Well ' B Despen
5 Recomstruction * @ Destuction

TINTENDED USE; . CONSTRUCTION METHOD:,

O Domestic/privacs (1 connection) D Revarse Rotary

C Domestic/nonpublic (2-4 connections) Rotary

& Domestie/public (5 or more sonn.) B’X_u' Rotary £

N~ | .Ag:‘;ﬂulmral D'G‘m:r AAA.(‘L ff‘v"f" 1~ a

:%‘;s!l-lﬁla '

& Manitoring - ) ,

O Cathedie Protection ' PROPOSED CASING:

= Other, ' Type PVC,

Diameter g’ ob

SEALING MATERIAL (check one) GRAVEL FACK: (check onz) Gauge/Wail Cela £Q

o Nest C_nmsnt Conductor Depth __ 30/

ment Grout zfes  ONo | - -
0 Conwreie From/ 70 TozTy Feet
o Other__
‘ PROPOSED ANNULAR SEAL DEPTH:
PROPOSED WELL .~ PROPOSED PERFORATIONS Usconsglidersd e ., < Lo Hets

CONSTRUCTION(DEPTH) OR SCREZN; Fredroel/to~ /T0 Lo

Max, 295 Feet . Fem /7?0 To_2Ja_ Feet

Min, Feat - From To Fest
PENETRATES TWO OR MORE PROPOSED WELL DESTRUCTIONSEALDEPTH

AQUIFERS .

o Yes 2o DESTH OF WELL TO BE DESTROYED




11/830/0% FKL U¥I4d ras vus wve vove

'GEKERAL CONDITIONS:

1. Permit applications will be subtittad 1o the Planning Depertmsnt for zoning, 2ccess, and flood plain clearances prior to approval
of the Environmertal Health Services Department. If vou are drilling within city's limizs, you will havs to recsive approval from
thelr planning department. A
Bermit applications must be submittsd to the Environmental Henlth Services Department at jsast ten werking days prior to the
proposed starting date. '

i Well site approval is required before beginning any work mlated to well construstion. Itis unlawful 10 continue werk past the stage
at which an inspection is required unless inspection iz waived or completed,

4. Other required inspections include: satting condustot cxsing, E-Logs, all anmular seals, and 8nel construction featirres,
5 In arees where a well penewrstes more than one aquifer, and one or more of the aquifers mey contain water which is of 2 quality whish

may dezrade she other aquifer(s) penesrated if allowed to commingle, an B-Log shali be required w dstermine the tomation of the
conflning clay laye(s) end assist in the plusement of any required annnlar segifs).

é. A phong eall to the Deparment cffice is required on the moming of the dey that work is to commaence end 24 hours before the

placement of any seals or phigs.

Approval of water quality and fins) construction fzatures is required before the well is put into nse.

Construetion under this permit is subject to any instructions by Departmient represontatives,

Any mistepregentation or nencomplicace with requirsd permit conditions, or rsgulations, will regult in issuance of & “Stop Work

Order.”

10. A copy of the Department of Water Resources Driller*s Report and water quality anslyses must be submitted to the Environmental
Healih Sarvices Department within 30 dzys afler campletion of the work. '

it “Dry” holes must be properly destroyed within two (Z) weeks of drilling. A well destruciion application must be filed with this

10 2o N

Depzrtment,

12. The parmit is void on the ninstieth (90™) calendar day after date of issuznae if work has not been started and reasonable progress
toward enmpletion made, Fess ars not refundable nor transferable. ;

13. Lead appurtenances shell not be usad in construction of any privats or public water supply sy'stem. The use of solders contsining
more then 2/10 of 1% lead js prohibited in making joints and fittings io any private or public potable water system.

14. Permittes shall sesume enitire responsibllity for all activities and uges under this pahmit and shall indemnalfy, defend and save the

County of Kern and/or Kern County Water Agency, ite ufficers, agents, and cinploy=es, free and harmiless from any and all expense,
cost or liability in connection with or resulting from the exercise of this permit, ineluding, but not limited to, property damags,
personal injury, and wrongful desth.

:ertify that T am the owner of the above-described property, or the authorized representative of such owner, and that all the
:iformation [ have furnished is current and accurate to the best of my knowledge, and 1 infend to constroct/destroy the well
as represented above. [understand that all worl is to be done in aceerdance with Kern Couaty Ordinance Code Chapter 14.08
and Bulletin 74-81 and the conditions of the Permit Application, including any conditions which may be added or changed
by the Envirenmental Health Services Departiment upon review of this Application and issuancs of the Permit. I further
undarstand that any permit issued pursuant (o this application is subjct to such further canditions as may be desmed
necessary to ensure corupliance with the permit regulations.

Owner's Anthorized Agent |
Signature / Date /g/géﬂz or Agancy, : Date

Internal use only

ﬁ
Permit Approved: ﬁ Total Fes: B35~ Date Paid:_ )\ = A-a2
Date: W\~ 2 Receipt & O Cash DO Gkeck (# )
Expiration Date: Fee received by; 2

ENYVIRONMENTAL HEALTH SERVICES DEPARTMENT

Zoue: ‘

F. s T e . ]
Access Approved: 0 Yes D No E-Log Requirsd; O Yes &0
Flood Plan Approvel Required DYes O No

i ravel squired: 7

O Approved O Disapproved | Gravel Chute Require a Yes @
By: ' ,

Date; — (\_ : :

REASONS FOR DEN1AL OR CONDITIONS OF PERMIT.




Rerg Couary Parcel/Mep/Trast
Environmental Health Services Departinsns

1 "* Streer, Suits 300 Pzrsel No.
a=Seid, CA 23301
. .on® (651) 862-8700 Assessors Parcel Mo, 19 - 2Fu-03
FAX (661) B€2-37D1
LOCATION
A, Indicate- below the exast |ocztion of well with respact 1o the following items: property lines, water bodiss or coursss,

drainage patiern, rosds, exisiing wells, stusturss, sewears or privats disposal systems. Inelude dimensjons.

B. LOCATION OF WELL WITHIN SECTION LINES - Locate well by meesuring from proposed site in reletion to sestion
lineg or half section lines. -

g
D C|B A}
E F | G Hé-.,eo'
M| L |KI|J
[N F @B

Rev. 69



Kern County
£avironmenty Health Services Deparunent
2700 “M" Stre=t, Sulre 300

fie _—— _
?::;: (s;%)(s:?z-gggcrl Permit # =~ 14 3E&
FAX (661)863-2701
ﬂ‘;/:-r — i '7 "".l‘ i
APPLICATION FOR PERMIT TO QY - (’W/ < B

_CONSTRUCTION, RECONSTRUCT, DEEPEN OR DESTROY A WELL

[

" APPLICATION DATE:_(0 /29 [s> __PROPOSED STARTDATE _(( //2-/0 3.
ownNEr:_ Vg /e, fJa‘.s T Dl“yﬂd sal C. MIA/o L1ly : PhUm{_Sa.CLL 222, Svg
Mailing Address:{:f ;éﬁ Ea cday De, C 13903 / City_ofbess Lral L Zip: ‘?—Z?o?
DRILLING Contractor's
CONTRACTOR [ater Devel cfimgut Co vy, Licnse 283 326 Phone: S30. €62:2829
Address: . P.o, Rox 74/ City:_Zoqudgrn_. . Zip:_T35€98
SUBCONTRACTOR: Geowers . Tuc. Phone: Fe3, wH3.9 /3
Address: 2995 @fo‘(l(ftc.oﬂd-f. Szo2 City: Bou (L e~ - Co  Zip 8elad
JOB SITE: T298 R2LE  see (T 40 Acresus_ Al
FROPERTY DESCRIPTION: Assessor's ParcelNo: - A4~ 290 —03
SITE ADDRESS f available: * Mleart Ticlorge atfod af (Airs 374 Cokcery TOTAL ACRES: </
DIRECTIONS to Wel] Site: [olect o Lokery Jlogd ane. ija cfe Past Se et [S{vein

{ { ¢
Loel /s Yoo T dortO on Ah€ aad juter At/ si'te. Sﬁ(n athacbed
[M&Iﬂ-. é

TYPE OF WORK TO BE DONE:! (chsck one) Pﬁﬁ; Well 0 Despen
g 0 Reconstruction * O Destruction

INTENDED USE: CONSTRUCTION MET::IOD

D Domestic/private (1 connection) 2 Reverse Rotary

o Dnmmnonpubh: (24 eonnections) O Rovary

O Domestic/publie (5 or more conn.) . . @Air Rotary .-$ .

. O Agricalural e Cther___ A e (_—\_g-nz,/:~
WHO]B b ) '
nn ’Iom" g . " -
2 Cashpdie Protection ' PROPQSED CASING:
O Other Type Pve.
. Diamety §''oD .

SEALING MATERJAL (check one) GRAVEL PACK: (check one) Gauge/Wail- el & o

D Neat Camett ‘ ' Conductor Depth 570 /

2Cement Grout _ ; B’{:s .. GQNe .

O Concrets From/ $0 ToZ5D Fest

8 Other _ ' .

. PROPOSED ANNULAR SEAL DEFTH:
PROPOSED WELL " PROPOSED PERFORATIONS " Unconsolidated_bew & 2<t/e 3

CONSTRUCTION (DEPTHD OR SCREEN: Hardrock,. /Bo—1%a

Max, _24.0 Feet _ ~ From (% cTo_250  Feet, -

Min, Feet From To Feet
PENETRATES TWO OR MORE PROPDSED WELL DESTRUCTION SEAL DEPTH

 AQUIFERS
O Yes No * DEPTH OF WE'LL ’I‘O BE DESTROVED

TEIS APPLICATION BECOMES A PERI\HT VEHEN A.PPROVED



N A 1 LAV Lehawy e m—e e

11/30,/U1 . FK1 U¥ 45 FAL DOL ODA Divd e

GENERAL CONDITIONS:

1. Permit applications will be submitted to the Planning Department for zoning, access, and flood plain clearances prior to approval
of the Environmemal Health Services Department. 1f vou are drilling within eity’s limis, you will havs to receive approval from
their plaoning department.

2 Permit applications must be submitted to the Environmental Haalth Services Deparstment at least ten working days prior to the
pmpox:d Starting dare.

3. Well site approval is required before beginning any work rzlated 10 well construction. It is unlawful to continue wark past the stege
at which an inspeetion is required unless inspection is waived or completed.

4, Other required inspections include: setting conductor easing, E-Logs, sll snnular seals, and final constniction features.

5. In areas where a well penerrates more than one aquifer, and ong or more ofthe aquifers may oontain water which is of 2 quality which

may deprade the other agnifer(s) penstrated if allowed to commingle, an E-Log shell be required to dstermine the locetion of the
confining clay leyer(s) and assist in the plucement of any r-qmred annular sesl(s).

8. A phone cell to the Deparmment office is required on the morning of the day that work is to tommence and 24 hours before the
placement of any sealz or plugs.

7 Approval of water quelity and fina!l construction features is requlred beforc the well is put into vse.

8. Construction under this permit is subject to any wstructions by Department representatives,

o, Any miisrepresentation or noncompliance with required permit condltions, or regulations, will result in issuance of a “Stop Work
Order.”

10. A copy of the Department of Water Resources Driller’s Report and weter quality analyses must be submitted to the Environmental
Health Services Department within 30 days after complstion of the work.

il *Diry” holes must be properly dastroyed within two (2) weeks of drilling. A well desiruction application must be filed with this
Department.

1% The permit is void on the ninetieth (30%) calendar day after date of issugnee if work hes nat been started and reasonsblc progress
towand completion mede. Fees are not refundable nor treansferable. :

13. Lead sppurtenances shall not be vsed in construction of any privete or public water supply system. The use of solders containing
more than 2/10 of 1% lead ls prohibited in making joints and fittings in any privats or public potable water system.

14. Permittee shall mssume entire responsibility for all activities and uses under this permit and shall indemnify, defend and save the

County of Kem and/or Kern County Water Agency, its officers, agents, and employ ces, free and harmless from any and sl expense,
cost or [fability in connection with or resuiting from the exercise of this permit, including, but not limited to, propearty damage,
personal injury, and wrongful death. '

” certify that I am the owner of the above-described property, or the authorized representative of such owner, and that all the

sformation | have furnished is current and accurate to the best of my knowledge, and I intend to construct/destroy the well
as represented above. [ understand that all work is to be done in aocordence with Kern County Ordinance Code Chapter 14.08
and Bulletin 74-81 and the conditions of the Permit Appl)catlon, including any conditions which may be added or changed
by the Environmental Heslth Services Departinent upon review of this Application and issuance of the Permit. I further
understand that any permit issued pursuxnt to this application is subject to such further conditions as may be deemed
necessary to ensure compliencs with the permit regulations.

uthorized Agent |
Date/ = Z or Agency Date

Internal use only ‘4;&\\ _ : ]
Permit Approved: \C Total Fee: 337 Date Paid:_ \\ —1\—3%
Date: =12 Receipt 4 ——  oOCash BDEGieck(# )

o

Fac rccewe:d by: ==

Expiration Date:

ENVIRONMENTAL HEALTH SERVICES DEPARTMENT

Zone: . -
- red: U Yes - O
Access Approved: G Yes O No E-Log Required CQ.)
Flood Plan Approval Reguired ~ OYes ONo — I ——
O Approved O Disapproved Gonvl Chite Bquised; Tes Q

isay ) i
By: 1 4}/7\\_
Date: %

REASONS FOR DENIAL OR CONDITIONS OF PERMIT:

" THIS APPLICATION BECOMES A PERMIT WHEN APPROVED



Kera County ; Parcel/Map/Tract
Environpmental Health Servises Deperunent

2700 "M" Street, Suits 300 Parzel No.
skersduld, CA 53301 ' .
nane (661) 862-8700 Assessor's Parcs] No. F 9~ 290 -0 3
FAX (681) 8B62-8701
LOCATION
A Indicate below the exact: location of wall with respect to the following items: property lines, water bodies or coursss,

drainage pattern, roads; existing wells, structurzs, scwers or private disposal systems. Include dimengjons,

aHa el e L. e CYM ~(3ZA |

B. LOCATION OF WELL WITHIN SECTION LINES - Locate well by meesuring from proposed site in relation 1o section
lines or half section lines.

Section No.:

. C

o Ix|o lw

F
L
v

1~ One Mile -1 ¢
W4 : Pego 3 of 3
' Rev. 6/59




Kezn Corary

Eaviranmental Health Serviess Deparanent
2700 “M™ Sweat, Suftz 300

Bakersfield, CA 9330]

Phone (§61) B82-8700

FAX (661)862-8701

APPLICATION FOR PERMITTO & - 21D/
CONSTRUCTION, RECONSTRUCT, DEEPEN OR DESTROY A WELL

APPLICATION DATE:____ (0 /2.5 [ox PROPOSED STAKT DATE it /1€ /02
OWNER:_Vglle s D5 o ! Phoueéﬁ/ 222 . Scey
Mailing Addr:ss:_[‘{bb E a5 T Drb". £(79- 8 éixy_& Ko Es'e ( L Zip: 9370 C';_
DRILLING Contractor's

CONTRACTOR £, [t Devel pgruent Corgo Licsnse 2283724 Phone: 530. 6 62..282G
Addess: . PO, Qox 4] City: "R guiprea . Zin__ 74 ©98
SUBCONTRACTOR: _Grnmec s Tuc Phane: SO3. 44 7. 9//3
Addresss 2995 (34 s /:l”g )24 :m‘cfi, Szaz City: LS e (A - [ale) Zip: _B.02073
JOB SITE: . T 295 R22LE Sec_ 2|  40Acresuwn. D

PROPERTY DESCRIPTION:  Assessor's Parcel No.: 99-290-06

SITE ADDRESS if available: _ TOTAL ACRES: _<_/
DIRECTIONS m Well Site: Vo aile west of S Loty Rleen faellit, o

St Clde o £ Lokepw 754, Ser /czHa (b=l g

TYPE OF WORK TO EE DONE: (check one) _ efew Well O Despen
13 Reconstruction - O Destruction

INTENDED USE: CONSTRUCTION MET:IOD

0 Domestic/private (1 connection) O Reverss Rotary

O Domestic/nonpublic (2-4 sonnsctions) O Rorary

0 Domestic/public (5 or more conn.) . , - &&ir Rotary . j! :

. 13 Agriculturs! : = Other, M ety

;;%WHO“ )

D Cathodiz Protsction : PROPOSED CASING:

O Other, : Type Py

_ Diameter ¢!’

SEALING MATERIAL (check one) GRAVEL PACK: (check ons) Gauge/Wiall: el 2O

0 Nagt Cament ' Conductor Depth 0

2 Coment Growt o o%es |, ONo . ;

o Concrete From /85 To24S Feet

0O Other

PROPOSED ANNULAR SEAL DEPTH:
PROPOSED WELL " PROPDSED PERFORATIONS " Unconsalidated_Sea . pet eI

CONSTRUCTION (DEPTH) OR SCRE=2N: Hardrock. i s

Max, %85  Feet  From _(8S To 245 Feet. _

Mm. Feet From To Feet _
PENETRATES TWO OR MORE PROPOSED WELL DESTRUCTION SEAL DEPTH

AQUIFERS , : . :
O Ves ‘o DEPTH OF WELL TO BE DESTROVED

THIS A.PPLICATTON BECOMES A PERI\HT WHEN A‘PPROVED

san B e e i T T T



GENERAL CONDITIONS:

1. Permit applications will be submitted to the Planning Department for zoning, access, ang finod plain clearances prior to approval

of the Environmental Health Services Department. If you are drilling within olty’s limits, you will have to receive approval from

their planning department. :

Permit applications must be submitted to the Environmenta] Heslth Services Departoment at leest ten working days prior to the

proposed starting date,

Well site 2pproval ix required before beginning any work related to well construetion. It is unlswful to continue work past the stage

ut which an jaspection is required unlese inspection is waived or completed,

4, Other required inspections includa: satting conductor easing, E-Logs, gll annvlar seals, and final construction festures,

5. In areas where g well penerrates more than one rquifer, and one or more of the aquifers may contain water which is of 2 quality which
may degrade the other aquifer(s) ponetrated if allowed to commingle, en E-Log shall be requirzd to determine the location of the
confinimg olay layer(s) and assist in the plusement of any required annuler seal(s).

o

L3

§. A phone call to the Department office is required on the marning of the day that work is to commence and 24 hours before the
placement of any ssals or plugs.

i Approval of water quality and final construction features is required before the well is put into use.

8. Construction under this permit is subject to any instructions by Department rapresentatives.

9 Any misrepresentation or noncompliance with required permit eonditions, or regulations, will result in issuance of a “Stop Work
Order.”

10. A copy of the Department of Water Resources Driller’s Report and water quality analyses roust be submittzd to the Environmental
Health Services Dapariment within 30 days after contpletion of the work.

11 “Dry" holes must be properly dostroyed within two (2) weeks of drilling, A well destruction application must be filed with this

: Department.

12, The permit is void on the ninetieth (90%) calendar day after date of issusnce if work hes not been etarted and reasongble progress
toward completion made, Fees are not refundable nor transferable,

13 --Lead appurtenances shall not be uszd in construction of any private or public water supply system. The use of solders contsining
mare than 2/10 of 1% lead is prohibited in making joints and fittings in any private or public potwmble water system.

14. Permittee shall assume entire responsibllity for all activities and uses under this permit and shali indemnlfy, defend and save the

County of Kern and/or Kern County Weter Agency, its officers, agents, and employees, free and harmlees from any and all expense,
cost or liability in connection with or resulting from the exercise of this permit, including, but not Timlted to, property damage,
personal injury, and wrongful death.

Icertify that ] am the owner of the above-described property, or the authorized representative of such owner, and that all the
information | have furnished is current and accurate to the best of my knowledge, and I intend to construct/destroy the well
as represented above. T understand that all work is to be done in accordance with Kern County Ordinance Code Chapter 14.08
and Bulletin 74-81 and the conditions of the Permit Application, including zny conditions which may be added or changed
by the Environmental Health Services Departrcnt upon review of this Application and issuance of the Permit. 1 further
understand that any permit issued pursuant to this application is subject to such further conditions as may be deemed
© pecegsary to ensure compliance with the permit rogulations.

Owner’s . Authorized Agent |
Slgnature/% Date %%401:, or Agency 15

Internal use only A >
Permit Approved: < Total I-'ce,:*"'ffé Date Paid:__ )} —)— 2>
Date: \——ec=_ Receipt# O Cash ©.Gheck (# )
Expiration Date: Fee received by: = ——
ZONING ENVIRONMENTAL HEALTH SERVICES DEPARTMENT

Zone: . T
Access Approved: - 0Yes DO No BLagTare } YCQ
Flood Plan Approval Required DYes O No -

O Approved D Disspproved | Gravel Chute Rqu:ei 0 YesC O Noy
By: : '
Date: ~.

REASONS FOR DENIAL OR CONDITIONS OF PERMIT.

THIS APPLICATION BECOMES A PERMIT WHEN APPROVED



Kein Courty Parcel/Mep/Tract 2
Environmental Herlth Services D=partment

2700 "M" Sweet, Suite 300 Parcel No.
Bekersfield, CA 93301 i o
Phene (661) 862-8700 Assessor's Parce] No,_ .7 = 2590 ~0¢
FAX (661)862-870] ' ;
LOCATION
A, Indicams below the exact:jocation of well with respect to the following items: proparty lines, water bodies or courses

drainage partern, roads, existing wells, structures, sewers or privaie disposal systems. Include dimensjons.

See  attacted gl Oyl =2(D1

B, LOCATION OF WELL WITHIN SECTION LINES - Locate well by messuring from proposed site in relation to section
lines or half gection lines,

I=——
e 92

l= Ona Mile =
W54 Page 3af3
Rev, 6/99

enn M B, o m—



SECTION 17
rad by

GAS PIPELINE

CYM—17N1
451.52" AM.S.L.

1"= 1000

434,02

434.02" EAST ALONG THE SOUTH LINE, THENCE 181.96' NORTH AT
90" FROM THE SOUTHWEST CORNER OF SECTION 17, T. 29 S.,

R. 22 E., M.D.B.&M.
ELEVATION = 451.52

PREPARED FOR:

VALLEY WASTE

DESCRIPTION:
PRELIMINARY WELL LOCATION

DATE: 1/14/03 DRAWN BY: RGS JOB NO.: 16-178

P.0. BOX 81626
BAKERSFIELD, CA 83380

PHONE: (881) 383-1217
FAX: (661) 383-1218




CYM—18H1 —
469.15" AM.S.L.

£0°¢SS!

133.95

SELJION 18
2O/ 22

1"= 1000’
1553.03' SOUTH ALONG THE EAST LINE, THENCE 133.95" WEST AT
90" FROM THE NORTHEAST CORNER OF SECTION 19, T. 29 S,
R. 22 E., M.D.B.&M.
ELEVATION = 469.15
PREPARED FOR: ¥
i
VALLEY WASTE e
SMITH {(# COMPANY

DESCRIPTION:

FINAL WELL LOCATION P.0. BOX B1626

BAKERSFIELD, CA 93380

. : g PHONE: (661) 393-1217
DATE: 1/14/03 DRAWN BY: RGS JOB NO.: 16-178 FAX. (861) BB 1oeg
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CYM=—21D1
427.14 AM.S.L.
- ‘—‘ = " o T
SECTION 21
29/22
1"= 1000’
24.61" EAST ALONG THE NORTH LINE, THENCE 104.14' SOUTH AT
90" FROM THE NORTHWEST CORNER OF SECTION 21, T. 29 S,,
R. 22 E., M.D.B.&M.
ELEVATION = 427.14
PREPARED FOR: -’
VALLEY WASTE (4
DESCRIPTION: SMITH (4 COMPANY
FINAL WELL LOCATION P.0. BOY 81628
BAKERSFIELD, CA 93380
: ; _——y PHONE: (661) 383-1217
DATE: 1/14/03 DRAWN BY: RGS JOB NO.: 16178 FAX (861) 383-1218
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UNCONFINED SLUG TEST
Data Set: P \VWD\CYMRIC\SLUGTE~1\SLUG C~1\17N1A.AQT
Time: 11:46:45

Date: 06/17/03

Company: VWDC

Client: Larry Bright

Test Location: Cymric Field
Test Well: CYM-17N1

Test Date: 11/02

PROJECT INFORMATION

Saturated Thickness: 38. ft

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 1.

Initial Displacement: 4.637 ft
Casing Radius: 0.2083 ft
Screen Length: 25. ft

WELL DATA

Water Column Height: 35. ft
Wellbore Radius: 0.4375 ft
Gravel Pack Porosity: 0.45

Aquifer Model: Unconfined
Solution Method: Bouwer-Rice

SOLUTION
K =3.952E-06 ft/sec (/.2 g£-ov
yO =3.129 ft

3
ce/sce )
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UNCONFINED SLUG TEST

Data Set. P.\WWD\CYMRIC\SLUGTE~N\SLUG_C~1\17N1B.AQT

Date: 06/17/03

Time: 11:48:43

Company: VWDC

Client. Larry Bright
Project: C01232A

Test Location: Cymric Field
Test Well: CYM-17N1
Test Date: 11/02 Test 2

PROJECT INFORMATION

Saturated Thickness: 38. ft

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 1.

Initial Displacement. 3.697 fi
Casing Radius: 0.2083 ft
Screen Length: 25. ft

WELL DATA

Water Column Height: 35. ft
Wellbore Radius: 0.4375 ft
Gravel Pack Porosity: 0.45

Aquifer Model:  Unconfined

SOLUTION
K =7.241E-06 ftlsec (7 .21 /A ontd r 16 1
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UNCONFINED SLUG TEST

Data Set: P:\VWD\CYMRIC\SLUGTE~1\SLUG_C~1\19H1A AQT
Date: 06/17/03 Time: 11:36:23

PROJECT INFORMATION

Company: VWDC

Client: Larry Bright
Project: C01232A

Test Location: Cymric Field
Test Well: CYM-19H1
Test Date: 11/02

AQUIFER DATA

Saturated Thickness: 42. ft Anisotropy Ratio (Kz/Kr): 1.
WELL DATA

Initial Displacement: 3.935 ft Water Column Height: 36. ft

Casing Radius: 0.2083 ft ; Wellbore Radius: 0.4375 ft

Screen Length: 25. ft Gravel Pack Porosity: 0.45
SOLUTION

Aquifer Model: Unconfined K =9.196E-05 f/sec / >.AaF -0 cwlrasi’
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UNCONFINED SLUG TEST

Data Set: PA\VWD\CYMRIC\SLUGTE~1\SLUG C~1\19H1B.AQT

Date: 06/17/03

Time: 11:55:34

Company: VWDC

Client. Larry Bright

Project: C01232A

Test Location: Cymric Field
Test Well: CYM-19H1

Test Date: 11/02 Test 2

PROJECT INFORMATION

Saturated Thickness: 42. ft

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 1.

Initial Displacement: 4.295 ft
Casing Radius: 0.2083 ft
Screen Length: 25. ft

WELL DATA

Water Column Height: 36. ft
Wellbore Radius: 0.4375 ft
Gravel Pack Porosity: 0.45

Aquifer Model: Unconfined

QAliitinn Matihmd: Datnirme Pias

SOLUTION
K =0.0001001 f'sec (3,056 - 0T cm {rec]






Well Location Map htp:/fwell. water.ca.gov/gw/gw_data/hyd/gwater/clickmap.plx7type..

Historical Data Map Interface

Califnrniv Deperimeni
nf Wadber Revaprers

DPLA Home Instructions (Step 4 of 4)

WL Home This map provides access to individual water well data. Click on one of the red

o Wter Quality symbols on the map below to retrieve a hydrograph and tabular listing of the data

& Groundwaltcr for that well. If no symbols appear on the map, then no water level data are
available for that area. Data may also be obtained using our text interface.

NW =
West (1. East
sW SE

Well Number:|

Basin:|

[ Return to Regional Map]

-

Send mail to webmaster with questions or comments about this web site.
Copyright (c) 2000 California Department of Water Resources




WDL GW Module - Historical Data by Well Retrieval

Colifernine PDepucrment
of Weter Revowrees

DPLA Hoeme

WL Heme

o Waicr Guality
& Groundwarcr

http://well water.ca.gov/gw/gw_data/hyd/Rpt_Hist_Data5_gw.asp7w...

Query Results for 29S23E07Q001M

Your selection returned a total of 55 records. Wells in the Department of Water Resources monitoring
network are identified by a State Well Number, which is based on the Public Land Grid System. The
table headings and records contain several codes and abbreviations. Press the New Searchor Nearby
Search buttons or at the bottom of the page to begin a new data retrieval. Data for this well can also be
downloaded in MS Excel or text delimited format.

Grounduwater Levels, 29523E07Q001M
San Jeaquin Valley (Kern County)
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1970 1975 1980 1935 1990 1995 2000 2008 2010

Calendar Year

Groundwater Level Readings

fMeas. Tigle

02-04-1974 258,
09-27-1974 258.
01~-31-18%5 258,
09-26-1975 258,
10-08-1976 258.
02-07-1877 258.
10-11-1977 258,
02-22-1978 258.
10-11-1978 258 .
03 —Zd=1 945 258.
10-03-1979 258.
01-31-1%80 258.
09-25-1980 258.
02-19-1981 258.
09-30-1981 258

18

2.

Pl grery
LIAY.

DR OO0 OC 0D 00 Lo o

G5 Blev,  RPWS
257.0  35.0
257.0  42.0
257.0  66.0
257.0  44.0
257.0
257.0  39.0
257.0  64.0
257.0  51.5
257.0  47.0
257.0  45.0
257.0
257.0  47.0
257.0  40.0
257.0  46.0
257.0

FAICES
184.
206.
2312
23

25
218.
232,

oo oo

o O WD G

o O

¢ Questionable Measurement

lv.\

34.

41.
65.
43,

38.
63.
50.
46.
44,

46.
38,
45.

QOO OO ”

O O WL oo

o

MRS

MR Agency
5133
5133
5133
5133
5133
5133
5133
5133
5138
5133
5133
5133
5133
5133
5001



WDL GW Module - Historical Data by Well Retrieval http://well.water.ca.gov/gw/gw_data/hyd/Rpt_Hist_Data5_gw.asp?w...

02-01-1982 258.0 257.0 49.0 209.0 8.0 5001
10-06-1982 258.0 257.0 40.0 218.0 39.0 5133
01-31-1983 258.0 257.0 47.0 211.0 46.0 5133
10-18-1983 258.0 257.0 40.0 218.0 39.0 5001
02-02-1984 258.0 257.0 5 5001
10-12-1984 258.0 257.0 25.0 233.00 24.0 5001
02-05-1985 258.0 2570 9 5001
10-14-1985 258.0 257:0 28.0 230.0 27.0 5001
02-08-1898¢ 258.0 257.0 9 5001
10-21-1986 258.0 257.0 2.0 #3006 2610 8 5001
02-10-1987 258.0 257.0 9 5133
11-06-1987 258.0 257 .0 27.0 231.0 26.0 5133
02-10-15388 258.0 257.0 3 5133
10-07-1988 258.0 257.0 5133
02-13-1989 258.0 257.0 5133
10-05-1989 258.0 257.0 3840 225.0 32.0 5133
01-26-1990 258.0 257.0 5133
10-08-1990 258.0 257.0 il 5133
01-28-1991 258.0 257.0 41.4 216.6 40.4 5133
10-04-1991 258.0 257.0 44.5 213.5 43.5 5133
02-03-1992 258.0 257.0 43.4 214.6 42.4 5133
10-20-1992 258.0 257.0 47.2 210.8 46.2 5133
02-10-1993 258.0 257.0 52.5 205.8 ©51.5 5133
10-11-1993 258.0 257.0 43.8 214.2 42.8 5133
01-27-1994 258.0 257.0 42.5 215.5 41.5 5133
09-28-1994 258.0 257.0 51.0 207.0 50.0 5133
03-01-1995 258.0 2570 43.3 214.7 42.3 5134
10-16-18985 258.0 257.0 37.0 221.0 36.0 5133
01-18-1996 258.0 257.0 36.4 221.6  35.4 5133
10-01-19%6 258.0 257.0 36.1  221.9 35.1 5133
01-2%-1997 258.0 2570 31.3 226.7 30.3 5121
10-09-1897 258.0 257.0 29.5 228.5 28.5 5121
01-30-1998 25850 257.0 31.3 226.7 30.3 5433
10-23-1988 258.0 257.0 25.9 232.1 24.9 5133
01-22-199% 258.0 257.0 24.0 234.0 23.0 5133
10-08-1999 258.0 257.0 28,3 232.9 2451 6133
01-18-2000 258.0 257.0 30.9 227.1 29.9 5133
01-11-2001 258.0 257.0 28.7 229.3 27.3 5333
10-05-2001 25850 257.0 34,3 223.%F 33.3 5133
01-16-2002 258.0 257.0 33.6 224.4 32.6 5133
Well Coordinate Information

itrojection Dutam Tasiing NMarthing Hnits Zone
UTM NAD27 269107 3821561 metres 11
LL NAD27 119.5428 35.4125 decimal degress

For more information contact:

Department of Water Resources, San Joaguin District
Water Management Section

3374 East Shields Avenue

Fresno, CA 93726



WDL GW Module - Historical Data by Well Retrieval http://well.water.ca.gov/gw/gw_data/hyd/Rpt_Hist_Data5_gw.asp?w..

Phone: 559-230-3326
Fax: 559-230-330]

R

Search for wells within | 0.5 &

il

Send mail to webmaster with questions or comments about this web site.
Copyright © 1999-2003 California Department of Water Resources.




WDL GW Module - Historical Data by Well Retrieval http://well.water.ca.gov/gw/gw_data/hyd/Rpt_Hist_Data5_gw.asp?w...

Query Results for 29S23E17H003M

Californie fepartiaccsi
ef Raler Resvewrrer

DPLA Home  Your selection returned a total of 63 records. Wells in the Department of Water Resources monitoring
T " network are identified by a State Well Number, which is based on the Public Land Grid System. The
W Home  table headings and records contain several codes and abbreviations. Press the New Searchor Nearby

o Water Quahiy Search buttons or at the bottom of the page to begin a new data retrieval. Data for this well can also be
& Graotindwarer downloaded in MS Excel or text delimited format.

Grounduater Levels, 29S23E17HO03M
San Joaquin valleu (Kern County)
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1860 1965 1970 1975 1880 1935 1990 1995 2000 2005 2010
Calendar Year ¢ Questionable Measurement
Groundwater Level Readinas
WMeas [Fate H.FP Elev S Blev,  RPWS ABE GEWE MO MO Aseney
10-02-1969 264.8 263.8 26.4 238.4 25.4 5640
02-02-1970 264.8 263.8 34.7 230.1 337 5640
10-02-1970 264.8 263.8 38.4 226.4 37.4 5640
02-01-1971 264.8 263.8 44.1 220.7 43.1 5640
10-01-1971 264.8 263.8 35.4 229.4 34.4 5640
03-01-1972 264.8 263.8 1 5640
10-04-1972 264.8 263.8 £8.6 216.2 47.6 5640
03-01-1973 264.8 263.8 3 5640
10-01-1973 264.8 263.8 39.4 225.4 38.4 5640
03-01-15974 264.8 263.8 38.1 226.7 3.3 5640
10-01-1974 264.8 263.8 42.1 222.1 41.1 5640
02-01-1975 264.8 263.8 56.1 208.7 58:. % 5640
) 10-01-1975 264.8 263.8 54.3 210.5 5353 5640
02-01-1976 264.8 263.8 63.2 201.6 62.2 5640
10-04-1976 264.8 263.8 50.0 214.8 48.0 5640



WDL GW Module - Historical Data by Well Retrieval http:/fwell.water.ca.gov/gw/gw_data/hyd/Rpt_Hist_Data5 gw.asp?w.

02-01-1977 264.8  263.8  102.1 162.7 101.1 5640
06-02-1977  264.8  263.8 68.2 196.6 67.2 5640
08-01-1977  264.8  263.8 60.3 204.5 59.3 5640
10-03-1977 264.8  263.8 68.0 196.8 67.0 5640
02-02-1978  264.8  263.8 54.2 210.6 53.2 5640
02-02-1579  264.8  263.8 58.6 206.2 57.6 5640
10-01-1979  264.8  263.8 53.0 211.8 52.0 5640
02-04-1980  264.8  263.8 47.1  217.7  46.1 5640
10-01-1980  264.8  263.8 36.2 228.6 35,2 5640
02-02-1981  264.8  263.8 44.9 219.9 43.9 5640
10-01-1981  264.8  263.8 42.5 222.3  41.5 5001
02-02-1982  264.8  263.8 42.5 222.3 41.5 5001
10-04-1982 264.8  263.8 31 BT 3l 5640
03-10-1983  264.8  263.8 37.9  226.9 36.9 5640
11-01-1983  264.8  263.8 26.8 238.0 25.8 5001
04-09-1984  264.8  263.8 26.6 238.2 25.6 5001
09-01-1984  264.8  263.8 27.6 237.2 26.6 5001
01-15-1985 264.8  263.8 28.2  236.6 27.2 5001
09-12-1985 264.8  263.8 24.0 240.8 23.0 5001
01-02-1986  264.8  263.8 27.8 237.0 26.8 5001
04-15-1987  264.8  263.8 39.0 225.8 38.0 5640
10-07-1987  264.8  263.8 9 5640
04-04-1988  264.8  263.8 48.2 216.6 47.2 5640
10-01-1988  264.8  263.8 7 5640
03-21-1989  264.8  263.8 91.2 173.6 90.2 5640
10-10-1989  264.8  263.8 5640
05-11-1990 264.8  263.8 7 5640
03-12-1991  264.8  263.8 43.1 223,17 #9.1 5640
09-09-1991  264.8  263.8 25.0 239.8 24.0 5640
03-26-1992  264.8  263.8 61.1 203.7 60.1 5640
09-22-1992 264.8  263.8 58.3 206.5 57.3 5640
03-24-1993  264.8  263.8 57.2  207.6 56.2 5640
09-21-1993  264.8  263.8 47.6 217.2 46.6 5640
03-07-1994  264.8  263.8 48.0 216.8 47.0 5640
09-28-1994  264.8  263.8 69.2 195.6 68.2 5640
03-29-1995 264.8  263.8 60.0 204.8 59.0 5640
10-02-1995  264.8  263.8 7 5640
03-13-1996 264.8  263.8 43.4  221.4 42.4 5640
09-24-1996  264.8  263.8 38.1 226.7 37.1 5640
03-20-1997 264.8  263.8 38.9 225.9 37.9 5640
09-23-1997  264.8  263.8 37.0  227.8 36.0 5640
01-02-1999 264.8  263.8 g6.7 I3m.1 257 5640
10-01-1999  264.8  263.8 28.2 236.6 27.2 5640
03-01-2000 264.8  263.8 29.1 235.7 28.1 5640
03-21-2001 2€4.8  263.8 32.8 3232.0 31.8 5640
10-01-2001  264.8  263.8 66.1 198.7 65.1 5640
01-01-2002 264.8  263.8 98.4 166.4 97.4 5640
09-23-2002 264.8  263.8 5 5640

Well Coordinate Information

b 7 2 e [ v e Tl riad e “ P
Profeciion damw LESEIng Morfning LIS fone

UTM NED27 271360 3820794 metres 11




WDL GW Module - Historical Data by Well Retrieval

LL NAD27

For more information contact:

http://well water.ca.gov/gw/gw_data/hyd/Rpt_Hist Data5 gw.asp?w.

35.4061 decimal degrees

Department of Water Resources, San Joaguin District

Water Management Section
3374 East Shields Avenue

Fresno, CA 93726

Phone: 359-230-3326
Fax: 359-230-3301

B

Send mail to webmaster with questions or comments about this web site.
Copyright © 1999-2003 California Department of Water Resources.






Geomega

APPENDIX F

DESCRIPTION OF ISOTOPES AS GEOCHEMICAL TRACERS OF
WATER

Isotope Occurrence and Abundance of Oxygen/Hydrogen (O/H) Stable Isotopes

Isotopes are atoms of the same element which have different numbers of neutrons; they have
the same chemical behavior and the same number of protons, but slightly different weights and,
sometimes, different radioactive properties. The superscript of an element when written in
chemical notation represents the total number of protons and neutrons in that element and
distinguishes one isotope of the same element from another. Naturally occurring uranium (U),
for example, is primarily composed of **U (< 1 percent) and Z*U (> 99 percent); although 14
different isotopes of U are known. Most naturally occurring isotopes are not radioactive,
however, and many elements in the periodic table are each composed of several stable isotopes.
Calcium is composed of six stable isotopes, titanium of five, iron of four, and so on. The
percentage abundance of each stable isotope in any element is constant. However, in lighter
elements there are small variations in stable isotope abundances.

Water is composed of O and H, each of which has several stable isotopes. Oxygen is composed
of three isotopes with the following abundances: '°0 = 99.756 percent, 'O = 0.039 percent, and
80 = 0.205 percent. Hydrogen is composed of two stable isotopes with the following
abundances: 'H = 99.985 percent and *H or D (for Deuterium) = 0.015 percent (Faure, 1991).
Tritium, *H does not occur naturally and is only formed in areas with an abundance of
radioactive minerals (U**) or near radioactive, hazardous waste sites.

Isotopic Chemical Behavior — Fractionation and Exchange

Among the heavier and metallic elements, the relative weight difference between isotopes of
the same element has no effect on their behavior. Among the lighter elements, however, the
relative weight difference between the separate stable isotopes is large enough that they behave
slightly different in a variety of chemical reactions. Hydrogen best illustrates this difference: D
weighs twice as much as 'H. The study of light isotopes has particular significance in the
biosphere and the atmosphere where isotopes of H, carbon, nitrogen, and O are preferentially
selected under different conditions in numerous chemical and physical reactions:
photosynthesis, evaporation, condensation, crystallization, and fermentation.

There are several ways in which the relative abundances of H and O isotopes in water may be

altered. Most water is composed of H,'O, which is the lightest of the isotope combinations,

but small percentages contain either D, 7O or '*0. The heavy isotope waters HD'O, H,"’O, and .
H,'®0 are each slightly heavier (6 percent, 6 percent, or 11 percent respectively) than normal

1
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H,'"®0. Due to this mass difference, heavy isotope waters require more energy to evaporate
from liquid and less energy to condense from vapor (Gat, 1981). Thus, as water evaporates, the
liquid phase will enrich in the heavier isotopes over time. The vapor phase, however, will be
depleted in the heavier isotopes in comparison to the liquid from which it evaporated.
Similarly, liquid, which condenses from vapor, will be enriched in the heavier isotopes, while
the remaining vapor becomes depleted in heavy isotopes. This process of enrichment and
depletion of naturally occurring, stable isotopes in water by evaporation/condensation is called
fractionation.

Another process by which water becomes enriched in '*0 is by chemical exchanges of O with
terrigneous materials enriched in '*O. This occurs most commonly with rocks, because all
rocks are found to be enriched in '®O to some extent. Under heated conditions, water will react
with rocks by either dissolution or formation of new hydrated minerals. In either case, O will
be exchanged between the liquid and solid rock, usually via the hydroxyl ion (OH’). Even
when rocks and water coexist stably under heat, exchange will occur due to constant minor
fluctuations in equilibrium. Thus, whenever water interacts chemically with rock, O is
exchanged between the two, and the relative abundance of 'O will increase in the water.

Standard Measurement of Oxygen (O) and Hydrogen (H) Isotopes

The standardized measurement of O and H isotopes was derived by Craig (1961a). In any
sample, the isotopes are measured as the difference between the isotope ratios (**0/'*0 and
D/H) of the sample to Standard Mean Ocean Water (SMOW). SMOW is a mixture of
seawaters from the Indian, Pacific, and Atlantic oceans at the equator and is an arbitrary
standard. The differences between the isotope ratios of most samples and SMOW is quite
small, and so is measured in parts per thousand, or a per millage (0/00) instead of a percentage
(%). The standard notation for isotopic measurements is a lower case (3).

Thus, for 8'0:

(wO/ I6O)SM()W = (ISO/ MO)S!"\PIC
5080 (0/00) P X 1000
("*O/*O)smow

And similarly, for 8D:

(D/H)smow — (D/H) gumpic
8D (0/00) = = X 1000

(D/H)SMOW

Measurements of '’O abundances are not performed regularly because this isotope experiences
the same isotope-specific reactions a '®O but is one-fifth as abundant, and therefore, less suitable
2
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for measurement.

Measurement accuracy by current lab methods is + 0.1 for §'°0, and * 1 for 8D. Most naturally
occurring waters have isotope values which range from +2 to 22 for "0, and +20 to 16 for
8D. Rocks also display a regular pattern of '*0O abundance, which increases from mafic to basic
igneous rocks, to metamorphic rocks, to siliciclastic then carbonate sedimentary rocks, to
organically precipitated rocks of silica and calcite.

Distribution of Oxygen (O) and Hydrogen (H) Isotopes in the Hydrosphere

As stated previously, liquid that forms from water vapor is depleted in the heavy isotopes of O
and H: the resulting 5'°0 and 8D values are greater in the liquid than the vapor. One
corresponding effect of condensation fractionalism is a global pattern in the isotopic
abundances of precipitation. Most clouds on Earth form from evaporated ocean water at the
equator, which then moves north and south to condense into clouds. As rain falls from these
clouds, they progressively become depleted in the heavier isotopes. Moving from the equator
to either pole, the average §'*0 and 8D values in rain and snow decrease at a steady rate as more
water precipitates from the clouds. This linear distribution of isotopes in meteoric water was
found by Craig (1961b) and is termed the Meteoric Water Line or MWL, and defined as 6D =
8*5'"0 + 10. Consequently, all meteoric waters have a characteristic isotopic signature
indicative of their place of origin: latitude, geography, and average temperature.

Weather patterns are quite regular, and correspondingly, & values of meteoric waters display
distinct regional patterns and have been mapped both globally and in detail over most of North
America. Furthermore, the source of virtually all water encountered in the environment,
especially surface and usable ground water, is meteoric water. Therefore, the & values in
groundwater aquifers will be similar to the values of regional meteoric waters that fill the
aquifers. The & values in groundwater are usually less variable because the residence time of

water in the subsurface is longer.

Groundwater may be enriched in *O or D by evaporation or rock-water exchange in areas of
geothermal activity. Due to high subsurface temperatures in geothermal areas, chemical
reactions and exchanges between groundwater and rocks may occur. Oxygen can exchange
between the rocks and the groundwater, causing the latter to enrich in '*0. As shown on a "0
versus 8D chart, this causes groundwater to move off the MWL line, laterally increasing along
the 8"0 axis. Enrichment of 0 and D can also occur by extensive subsurface evaporation or
boiling of groundwater caused by geothermal heat. In either case, the 8'°0 of groundwater
increases, and falls off of the MWL, marking it as distinct from meteoric water.

Environmental Tracing of Water Using Stable Oxygen (O) and Hydrogen (H) Isotopes

Tracing the migration of water within an aquifer is possible using 8'*0 and 8D values if two or
3
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more isotopically distinct waters occur within the aquifer. Both mixing between two separate
waters, or modeling of migration paths of one water within another are possible based on
isotope concentration analysis. Mixing calculations utilizing 8 values of "0 and D are simple
because they may be added arithmetically. For example, if a 3.5 liter pool of water (5'*0 = -
9.0) is mixed with a 6.5 liter pool of water (5'%0 = -1.0), the resulting 10 liters of water will
have a §"*0) of:

(3.5 L)*(-9.0 5'°0) + (6.5 L)*(-1.0 5"*0)
=-385"0

100L

Possible environmental applications of the isotopes in water include: the modeling of migration
in the subsurface of two different native groundwaters (Davisson and Criss, 1992), modeling
and mixing estimation of water injected into an aquifer (Muir and Coplen, 1981), and regional
source identification of waters in large aquifer areas (Davis and Coplen, 1989).

References

Craig, H. 1961a. Standard for Reporting Concentrations of Deuterium and O-18 in Natural
Waters. Science, Volume 133, pages 1833-1834.

Craig, H. 1961b. Isotopic Variations in Meteoric Waters. Science, pages 1702-1703.

Davisson, M.L., R.E. and Criss. 1992. Stable Isotope Imaging of A Dynamic Groundwater
System in the Southwestern Sacramento Valley, California (USA). Submitted for publication

in Journal of Hydrology.

Faure, Gunter. 1991. Principles and Applications of Inorganic Geochemistry. Macmillan
Publishing Company, New York, New York, 334 p.

Gat, J.R. 1981. Isotopic Fractionation in Isotope Hydrology, International Atomic Energy
Agency Technical Report, Serial No. 210, pp.21-34.

Muir, K.S. and Tyler B. Coplen. 1981. Tracing Groundwater Movement by Using the Stable
Isotopes of O and H, Upper Penitencia Creek Alluvial Fan, Santa Clara Valley, California.
U.S. Geological Survey Water-Supply Paper 2075.






SB C M Laboratories, Inc.

Geomega Inc.

Cover Report

2995 Baseline Rd. Suite 202 Project Number:
Boulder, CO 80303 COC Number:
Attn: Jeff Anderson BCL Number: 02-12015

Dear Mr. Anderson:

This report contains the analytical results for the samples received under chain of
custody by BC Laboratories, Inc. The samples were logged into the Laboratory
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BC

Geomega Inc.

2995 Baseline Rd. Suite 202

Boulder, CO 80303

Laboratories, Inc

Cerlified " ~slytical Report

Page 1 of 2

Attn:  Jeff Anderson
Water Analysis (General Chemistry)
COC Number s Receive Date/Time 11/26/2002 @ 08:20
Project Number —- Sampling Date/Time |11/24/2002 @ 11:00
Sampling Location VWD, CYMRIC Sample Depth --
Sampling Point CYM-21D1 Sample Matrix Groundwater
Sampled By BCL Sample ID
e e ==
AL = =l EIVIBL Jate==Run-Dal, f
Calcium mg/L ! EPA-6010 | 12/03/02 | 12/05/02 TJA3GE 1 253-105713
Magnesium 88 mg/L 0.05 0.04 EPA-6010 | 12/03/02 | 12/05/02 |20:05 | ARD TJA3IGE 1 253-105713 ND
Sodium 170 mg/L 0.5 0.2 EPA-6010 | 12/03/02 | 12/05/02 [20:05 | ARD | TJA36E 1 253-105713 ND
Potassium : 2.1 mg/L 1 0.3 EPA-6010 | 12/03/02 | 12/05/02 [20:05 | ARD | TJA3GE 1 253-105713 ND
Total Cations 20.1 megq/L 0.055 0.0078 | Calculated 1
Hydroxide < PQL mg/L 0.81 0.81 EPA-310.1 | 11/27/02 | 11/27/02 [15:00 | JSM BD8 1 283-100816 ND
Carbonate <PQL mg/L 1.5 1.5 EPA-310.1 | 11/27/02 | 11/27/02 |15:00 | JSM BDB 1 283-100816 ND
Bicarbonale 140 mg/L 2.9 2.9 EPA-310.1 | 11/27/02 | 11/27/02 [15:00 | JSM BOB 1 -283-100816 ND
Sulfate 423 mg/L 2 0.16 EPA-300.0 | 11/26/02 | 11/26/02 |10:27 | DPC IC1 2 268-101875 ND AO1
Chloride 334 mg/L 1 0.066 |EPA-300.0 | 11/26/02 | 11/26/02 [10:27 | DPC Ic1 2 268-101875 ND AD1
Nitrate as M 0.85 mg/L 0.2 0.022 |EPA-300.0 | 11/26/02 | 11/26/02 |10:27 | DPC IC1 2 268-101875 ND AO01
Nitrate as NO3 3.8 mg/L 0.1 0.05 Calculated
Total Anions 20.6 meq/L 0.1 0.1 Calculated
pH 8.03 pH Units 0.05 0.05 EPA-9040 | 11/26/02 | 11/26/02 |10:30 | JSM B360 1 257-101230
Electrical Conductivity @ 25 C 1970 umhos/cm 1 1 EPA-9050 | 11/26/02 | 11/26/02 |10:30 | JSM CND-3 1 196-101173 .
TOS (by summation) 1200. mg/L 10. Calculated
Hardness as CaCO3 624 mg/L 0.5 0.10 SM-23408 1
Sodium Adsorption Ratio (SAR) 3.0 - 0.01 Calculated
Adjusted Sodium Adsorption Ratio
(SAR-adj) = | 6.7 - 0.01 Calculated

AN results listed in this report are for the exclusive use of the submitting parly. BC Laboratories, Inc. ass:
19:11 4100 Atlas Court * Bakers{ield, CA 93308 * (661) 327-4

o responsibility for report alleration, separation, detachment or third party intetpretation.
X (661) 327-1918 * ww.bclabs.com

Printed 12/23/20'
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BC

velulieu ~#1dElyucal Keport Page 2 of 2

Laboratories, Inc

Water Analysis (General Chemistry)

Sample Description

VWD, CYMRlC CYM 21D1 11/24/2002 @ 11 :00, P VANMIDDLESWORTH

Extractable Sodium Percentage
(ESP) 3.1 - 0.01 Calculated
pHc 7.2 - 0.01 Calculated
#100%
gyp./hr/100
Gypsum Requirement < PQL gal./min. 0.01 Calculated
Flag Explanations
AO1 PQL's and MDL's are raised due to sample dilution.

California DOHS Certification #1186

terati i delact i i tation.
Al results listed in this report are fos the exclusive use of the submitting party. BC Lat ies, Inc. no responsibility for report or thind party interpre
4100 Atlas Court * Bakersfield, CA 93308 * (661) 327-4911 * FAX (661) 327-1918 * www. belabs. com

Printed 12/23/2002 14:19:11 N2 19048 4




LTI UHEU Aidiyusdl Repouit

Page 1 of -

BC Laboratories, Inc

Geomega Inc.
2995 Baseline Rd. Suite 202
Boulder, CO 80303

Attn:  Jeff Anderson

Water Analysis (General Chemistry)

COC Number --- Receive Date/Time 11/26/2002 @ 08:20
Project Number --- Sampling Date/Time  |11/25/2002 @ 11:30
Sampling Location _ VWD, CYMRIC Sample Depth -
Sampling Point CYM-17N1 Sample Matrix Groundwater
Sampled By P.VANMIDDLESWORTH BCL Sample ID 02-12015-2
! IC (1 Date— | Run Dats Analy Bt teh-
Calcium 810 mg/L 0.25 0.05 EPA-6010 | 12/03/02 | 12/05/02 ARD TJAIGE 5 253-105713
Magnesium 330 mg/L 0.25 0.2 EPA-6010 | 12/03/02 | 12/05/02 {20:09 | ARD TJA3GE 5 253-105713 ND AO1
Sodium 1300 mg/L 25 1 EPA-6010 | 12/03/02 | 12/05/02 |20:09 | ARD | TJA36E 5 253-105713 ND A1
Potassium ) 8 mg/L 5 2 EPA-6010 | 12/03/02 | 12/05/02 |20:09 | ARD TJA3IGE 5 253-105713 ND A01
Total Cations 123 meq/L 0.275 0.039 |Calculated 5
Hydroxide < PQL mg/L 33 3.3 EPA-310.1 | 114/27/02 | 11/27/02 |15:00 | JSM BDB 4 283-100816 ND
Carbonate < PQL mg/L 6 6 EPA-310.1 | 11/27/02 | 11/27/02 |15:00 | JSM BOB 4 283-100816 ND
Bicarbonate 400 mg/L 12 12 EPA-310.1 | 11/27/02 | 11/27/02 |15:00 | JSM BDB 4 1283-100816 ND
Sulfate 2090 mg/L 10 0.79 EPA-300.0 | 11/26/02 | 11/26/02 |12:56 | DPC IC1 10 268-101875 NO A01
Chloride 2700 mg/L 5 0.33 EPA-300.0 | 11/26/02 | 11/26/02 |12:56 | DPC 1C1 10 268-101875 ND | A01%
Nitrate as N 9.0 mg/L 1 0.11 EPA-300.0 | 11/26/02 | 11/26/02 |12:56 | DPC 1C1 10 268-101875 ND AD1
Nitrate as NO3 ) 40 mg/L 0.1 0.05 |Calculated
Total Anions 127. meq/L 0.1 0.1 Calculated
pH 7.58 pH Units 0.05 0.05 | EPA-8040 | 11/26/02 -[ 11/26/02 |10:30 | JSM B360 1 257-101230
Electrical Conductivity @25C 10900 umhos/cm 1 1 EPA-9050 | 11/26/02 | 11/26/02 {10:30 | JSM CND-3 1 196-101173
TDS (by summation) 7450. mg/L 10. Calculated =
Hardness as CaCO3 . 3360 mg/L 25 0.50  |SM-23408 5
Sodium Adsorption Ralio (SAR) 9.6 . 0.01 Calculated
Adjusted Sodium Adsorption Ratio
(SAR-adj) 30. - 0.01 Calculated

AWl results listed in this report are I —— submitting party. BC Lat jes, Inc. no responsibility for report alterati paralion, detacl or third party interpretation.

4100 Atlas Court * Bakersfield, CA 93308 * (661) 327-49 AX (661) 327-1918 * www.bclabs.com

Printed 12/23/200 1:19:22 02- __15-2



Certitied A~alvtical Report Page 2 of 2

BC Laboratories, Inc

Water Analysis (General Chemistry)

Sample Description

VWD,CYMRIC, CYM-17N1, 11/25/2002 @ 11:30, P.VAN
Extractlable Sodium Percentage
(ESP) 1. - 0.01 Calculated e
pHc . 6.3 - 0.01 Calculated
#100%
gyp.fhr/100
Gypsum Requirement < PQL gal./min. 0.01 Calculated
I’ﬂag Explanations
‘AD1 PQL's and MDL's are raised due to sample dilution.

California DOHS Certification #1186

All results listed in this report are for the exclusive use of the submitting party. BC Laboralories, Inc. assumes no responsibility for report altertion, separation. detachnient or third party intctpretation.
4100 Atas Court ¢ Bakersfield, CA 93308 * (661) 327-4911 * FAX (661) 327-1918 * www.bclabs.com
rinted 12/23/2002 11:19:22
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certined " ~aivtical Report Page 1 of 2

BC Laboratories, Inc

eomega Inc.
2995 Baseline Rd. Suite 202
Bouider, CO 80303
Attn:  Jeff Anderson

Water Analysis (General Chemistry)

COC Number - Receive Date/Time 11/26/2002 @ 08:20
Project Number — Sampling Date/Time  |11/25/2002 @ 13:30
Sampling Location VWD,CYMRIC Sample Depth -
Sampling Point CYM-19H1 Sample Matrix Groundwater -
Sampled By P.VANMIDDLESWORTH BCL Sample ID 02-12015-3
. 5th6d [=0ate” -~ [RunDals yat | menl tition te i
Calcium 760 mg/L 0.5 0.09 EPA-6010 | 12/03/02 | 12/05/02 |20:12 | ARD TJA3GE 10 253-105713 ND AO1
Magnesium 260 mg/L 0.5 0.4 EPA-6010 | 12/03/02 | 12/05/02 |20:12 | ARD TJA36E 10 253-105713 ND AO1
Sodium 2500 mg/L 5 2 EPA-6010 | 12/03/02 | 12/05/02 |20:12 | ARD TJAIGE 10 253-105713 ND AO1
Potassium * 12 mg/L 10 3 EPA-6010 | 12/03/02 | 12/05/02 [20:12 | ARD | TJA3GE 10 253-105713 ND AO1
Total Cations 170 meg/L 0.55 0.078 |Calculated 10
Hydroxide <PQL mg/L 33 3.3 EPA-310.1 | 11/27/02 | 11/27/02 [15:00 | JSM BDB 4 283-100816 ND
Carbonate <PQL mg/L 6 6 EPA-310.1 | 11/27/02 | 11/27/02 |15:00 | JSM BDB 4 283-100816 ND
Bicarbonate 600 mg/L 12 12 EPA-310.1 | 114/27/02 | 11/27/02 |15:00 | JSM BDB 4 283-100816 ND
Sulfale B 2420 mg/L 20 1.6 EPA-300.0 | 11/26/02 | 14/28/02 |13:40 | DPC IC1 20 268-101875 ND AO1
Chloride 4120 mg/L 10 0.66 EPA-300.0 | 11/26/02 | 11/26/02 |13:40 | DPC IC1 20 268-101875 ND AD1
Nilrate as N 22 mg/L 2 0.22 EPA-300.0 | 11/26/02 | 11/26/02 |13:40 | DPC 1C1 20 268-101875 ND A0
Nitrate as NO3 95.5 mgiL 0.1 0.05 |Calculated
Total Anions 178. meg/L 0.1 0.1 Calculated
pH 7.20 pH Units 0.05 0.05 EPA-9040 | 11/26/02 | 11/26/02 |10:30 | JSM B360 1 257-101230
Electrical Conductivily @ 25C 15600 umhos/cm 1 1 EPA-9050 | 11/26/02 | 11/26/02 ]10:30 | JSM CND-3 1 196-101173
TDS (by summation) 10500. mg/L 10. Calculated
Hardness as CaCO3 2990 mg/L. 5 1.0 SM-23408 10
Sodium Adsorption Ralio (SAR) 20. - 0.01 Calculated
Adjusted Sodium Adsorplion Ralio
(SAR-adj) 65. - 0.01 Calculated 1
All resulls listed in this report are for the exclusive use of the submitting party. BC Laboratories, nc. 2ss nv responsibility for report alterati paration. detachment or third parly interpretation.
4100 Atlas Court * Bakersfield, CA 93308 * (661) 327-4 AX (661) 327-1918 * www.bclabs.com
Printed 12/23/21 1:19:32

02-.. .158-3



BC Laboratories, Inc
Water Analysis (General Chemistry)

cerutied Aratviicar Xeport

Page 2 of 2

Sample Description

VWD,CYMRIC, CYM-19H1, 11/25/2002 @ 13:30, P.VANMIDDLESWORTH

'Exlractable Sodium Percentage ,
(ESP) 22. - 0.01 Calculated
pHc 6.2 - 0.01 Calculated
#100%
. gyp./hr/100
@psum Requirement < PQL gal./min. 0.01 Calculated
Flag Explanations
AD1 PQL's and MDL's are raised due to sample dilution.

California DOHS Certification #1186

Ali results listed in this report are for the exclusive usc of the submilting partv. BC Laboratories, Inc. assumes no responsibility {or report al
4100 Atfas Court * Bakersfield, CA 93308 * (661) 327-4911 * FAX (661) 327-1918 * www.bclabs. com

Printed 12/23/2002 11:19:32

or third party interpretation.

02-12015-3
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BC Laboratories, Inc

eomega Inc.
2995 Baseline Rd. Suite 202
Boulder, CO 80303
Attn:  Jeff Anderson

Water Analysis (General Chemistry)

COC Number --- Receive Date/Time 11/26/2002 @ 08:20
Project Number - Sampling Date/Time |11/25/2002 @ 14:30
Sampling Location VWD, CYMRIC Sample Depth -

Sampling Point CYM-1FWT Sample Matrix’ Groundwater
Sampled By P .VANMIDDLESWORTH BCL Sample ID 02-12015-4
Eonstituent ‘ Date= |RonDate I 1 At

Calgciu 25 mg/L 0.05 0.009 |[EPA-6010 | 12/03/02 | 12/13/02 |18:03 | ARD | TJA36E 1 253-105732 ND
Magnesium 1.5 mg/L 0.05 0.04 EPA-6010 | 12/03/02 | 12/13/02 |18:03 | ARD TJAIGE 1 253-105732 ND
Sodium 52 mg/L 0.5 0.2 EPA-6010 | 12/03/02 | 12/13/02 [18:03 | ARD | TJA36E 1 253-105732 ND
Potassium : <PQL mg/L 1 0.3 EPA-6010 | 12/03/02 | 12/13/02 |18:03 | ARD TJAIGE 1 253-105732 ND
Tolal Cations L 3.65 meq/L 0.055 0.008 |Calculated 1

Hydroxide ) < PQL mg/L 0.81 0.81 EPA-310.1 | 11/27/02 | 11/27/02 |15:00 | JSM BDB 1 283-100816 ND
Carbonate 3.4 mg/L 15 1.5 EPA-310.1 | 11/27/02 | 11/27/02 |15:00 | JSM BDB 1 283-100816 ND
Bicarbonale 110 mg/L 2.9 2.9 EPA-310.1 | 11/27/02 | 11/27/02 |15:00 | JSM BDB 1 - 283-100816 ND
Sulfate 35 mg/L 1 0.079 |EPA-300.0 | 11/26/02 | 11/26/02 |11:23 | DPC IC1 1 268-101875 ND
Chloride 20 mg/L 0.5 0.033 |EPA-300.0 | 11/26/02 | 11/26/02 |11:23 | DPC IC1 1 268-101875 ND
Nitrate as N - 1.40 mg/L 0.1 0.011 [EPA-300.0 | 11/26/02 | 11/26/02 |{11:23 | DPC 1C1 1 268-101875 ND
Nitrate as NO3 6.19 mg/L 0.1 0.05 Calculated

Total Anions 3 meg/L 0.1 0.1 Calculated

pH 8.21 pH Units 0.05 0.05 EPA-9040 | 11/26/02 | 11/26/02 |10:30 | JSM B360 1 257-101230
Electrical Conductivity @ 25 C 389 umhos/cm 1 1 EPA-9050 | 11/26/02 | 11/26/02 |10:30 | JSM CND-3 1 196-101173

TDS (by summation) : 192. mg/L 10. Calculated

Hardness as CaCO3 69. mg/L 0.5 0.10 SM-23408B 1

Sodium Adsorption Ratio (SAR) 2.7 - _ 0.01 Calculated

Adjusted Sodium Adsorption Ratio

(SAR-adj) 36 - 0.01_ Calculated L

All results listed in this report are for the exclusive use of the submitting party. BC Laboratories, {nc. assuwr== no responsibility for report alteration, separation, detachment or third party interpretation.
" 4100 Atlas Court * Bakersfield, CA 93308 * (661) 327-4 AX (661) 327-1918 * www.bclabs.com
Printed 12/23/20 1:19:43

02-....15-4
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BC Laboratories, Inc
Water Analysis (General Chemistry)

Sample Descr' tion ]VWD CYMRIC, CYM-1FWT, 11/25/2002 @ 14:30, P ‘/ANM|DDLESWORTH

Exlractable Sodium Percentage
(ESP) 2.7 - 0.01 Calculated
pHc 8.1 - 0.01 Calculated i
#100% i
gyp./hr/100
Gypsum Requirement 2.4 gal./min, 0.01 | Calculated

California DOHS Certification #1186

H i i Jetach i ry intetpretation,
AN results listed in this report are for the exclusive use of the submittsng party. BC Laboratories, Inc. assumes 1o responsibility for report or third party P

; 4100 Atlas Court * Bakersficld, CA 93308 * (661) 327-4911 * FAX (661) 327-1918 * www.bclabs.com TR
’rinted 12/23/2002 11:19:43 -




Certified A~~ltical Report Page 1 of 1

BC Laboratories, Inc

Geomega Inc.
2995 Baseline Rd. Suite 202
Boulder, CO 80303

Attn:  Jeff Anderson

Water Analysis (Metals)

COC Number --- Receive Date/Time 11/26/2002 @ 08:20
Project Number --- Sampling Date/Time |11/24/2002 @ 11:00
Sampling Locatlon VWD, CYMRIC Sample Depth o

Sampling Point CYM-21D1 Sample Matrix Groundwater
Sampled By P.VANMIDDLESWORTH BCL Sample ID 02-12015-1

M Jate=—|R ] JateR
Dissolved Boron EPA-6010 | 12/03/02 | 12/05/02 |20:05 253-105713
Comments
Sample was filtered thru 0.45 u filter and acidified prior to metal analysis.
California DOHS Certification #1186
AN resuils listed in this report arc for the exclusive use of the submilting party. BC Laboratories, Inc. assum=+ no responsibility for report al separalion, detaci or third party interpretation.

4100 Atlas Court * Bakersfield, CA 93308 * (661) 327-49 X (661) 327-1918 * www.bclabs.coin
rinted 12/12/200  :12:46 Shonn THerRTe S 02-.__ .51
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BC Laboratories, Inc

Geomega Inc.
2995 Baseline Rd. Suite 202
Boulder, CO 80303

Attn:  Jeff Anderson

Water Analysis (Metals)

COC Number - Receive Date/Time 11/26/2002 @ 08:20
Project Number --- Sampling Date/Time [11/25/2002 @ 11:30
Sampling Location VWD, CYMRIC Sample Depth —~-

Sampling Point CYM-17N1 Sample Matrix Groundwater
Sampled By P.VANMIDDLESWORTH BCL Sampile ID 02-12015-2

atch:

ment (D: | Pilution Gh:
253-105713

TJAIGE

Dissolved Boron

|F|ag Explanations

|A01 PQL's and MDL's are raised due to sample dilution.
Comments

Sample was filtered thru 0.45 u filter and acidified prior to metal analysis.

California DOHS Certification #1186

All results listed in this report are for the exclusive use of te submilting party. BC Laboratories, Inc. assumes no responsibilily for report aiteration, separation, detachment or third party interpretation.

rinted 12/12/2002 16:12:51 4100 Allas Court * Bakersfield, CA 93308 * (661) 327-4911 * FAX (661) 327-1918 * www.bciabs.com 02-12015-2



vertnea An3iyucai Report Page 1 of 1

BC Laboratories, Inc

Geomega Inc.
2995 Baseline Rd. Suite 202
Bouider, CO 80303

Atin:  Jeff Anderson

Water Analysis (Metals)

COC Number - Receive Date/Time 11/26/2002 @ 08:20 =
Project Number === Sampling Date/Time  [11/25/2002 @ 13:30

Sampling Location VWD,CYMRIC Sample Depth -

Sampling Point CYM-19H1 Sample Matrix Groundwater

Sampled By P.VANMIDDLESWORTH BCL Sample ID 02-12015-3

Nothod

e AVIBLE JAl {11 1] 3dtcl
Dissolved Boron EPA-6010 | 12/03/02 | 12/05/02 |20:12 253-105713
Flag Explanations
AD1 PQL's and MDL's are raised due to sample dilution.
Comments
Sample was filtered thru 0.45 u filter and acidified prior to metal analysis.
California DOHS Certification #1186
Al results listed in this report are for the exclusive use of the submilting party. BC Lat ies, Inc. no responsibility for report alteration, separation, detachment or third party interpretation.
. 4100 Atlas Court * Bakersfield, CA 93308 * (661) 327-49 X (661) 327-1918 * www.bclabs.com
rinted 12/12/200 :12:55

02-._..5-3



Lerunea Anawvtical Report Page 1 of 1

BC Laboratories, Inc

Geomega Inc.
2995 Baseline Rd. Suite 202
Boulder, CO 80303

Altn:  Jeff Anderson

Water Analysis (Metals)

COC Number --- Receive Date/Time 11/26/2002 @ 08:20
Project Number --- Sampling Date/Time [11/25/2002 @ 14:30
Sampling Location VWD,CYMRIC Sample Depth

Sampling Point CYM-1FWT Sample Matrix Groundwater
Sampled By P.VANMIDDLESWORTH BCL Sample ID 02-12015-4

bl AhARLE = =ik ettt v ;: the LICERE » HUMon G

Dissolved Boron 12/05/02 | 20:42 TJA3GE 253-105713

Comments
Sample was filtered thru 0.45 u filter and acidified prior to metal analysis.

California DOHS Certification #1186

Al results listed in this repurt are for the exclusive use of the submitting party. BC Laboratorics, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
. 4100 Atlas Court * Bakersfield, CA 93308 * (661) 327-4911 * FAX (661) 327-{918 * www.hclabs.com 02-12015-4
Printed 12/12/2002 16:13:00 . i



BoL

Geomega Inc.

2995 Baseline Rd. Suite 202

Boulder, CO
Jeff{ Anderson

80302

Samples Affected:

02-12015-1 - 02-12015-3

Laboratories, Inc

B C LABORATORIES
QUALITY CONTROL REPORT
{Precision & Accuracy)

Date of Report:
Sample Matrix:
QC Batch ID:

12/26/2002
Groundwater

200212015-1*WATER

ir T T T T T k| T T T T o7 T T T
0 | | | | | | MS | wMsp | 1 ] | Precision| i | Accurac
i | | sample | Sample | MS | MSD | Spike | Spike | |sample|Spike | Control | MS | MSD | Contrc
fiConstituents |oc sample ID | Result |Duplicate | Result | Result | Level | vuevel |Units |R.P.D.|R.P.D.| Limits |% Rec [¥ Rec | Limits
= t t i + | —+ =+ =+ i t + i } }
flcalcium |p1ss-11992-1-B] 91.64 | 90.75 | 100.2 | 98.213 | 16.2 | 10.2 |mg/L S O O - | 20|H MEAN|H MEAD| 85 - 1
IMagnesium |p18S-11992-1-B| 51.67 | 50.96 | 61.26 | s9.86 | 10.2 { 10.2  |mg/L ) B (V) S | 20|H MEAN|H MEAN]| 85 i
[iSodium |pISs-11992-1-B] 26.1 | 25.35 | 35.89 | 34.73 | 10.2 | 10.2  |mg/L RS TR V| 20} 96. | 85. | 85 - 1
lpotassium |DI1SS-11992-1-B| 2.883 | 2,749 | .33.e8 1 33.464- ] 30,2 1  30.3 lma/L lePL | 3. | 20j108. J104. | 85 - 1
lIRydroxide 112015-2-B1 | e 3.3 { o= 3.3 | ] | ] Img/L l<POL | | 10| L |
carbonate ]12015-2-B1 foe G - A < 6 | ] | | Img/L |<PQL | ] 10| ] |
liBicarbonate ]12015-2-B1 ] 396.5 )} 401.1 | 709.5 | 707.2 | 304.8 | 304.8 |mg/L | 1. | o. | 10f103. Jio02. | 80 - 1:
iSulfate 112015-4-B1 | 34.83 | 234.83 | 138.9 | 139.3 | 100.0 | 100.0 |mg/L [ oo Goga 10]J104. f104. | 80 - 1.
IChioride ]12015-4-B1 ] 20.17 | 20.30 ] 124.3 | 124.3 | 100.0 } 100.0 jma/L [ooae 0. -] 10f104. J104. | 80 - 2.
INitrate as N 112015-4-B1 | 1.399 | 1.422 | 6.449 | 6.425 | 5.000 | 5.000 |mg/L | B e 10{101. [|101. | 80O 1:
flpn }11955-1-B1 | 5.68 | 5.69 | | ] | |pH Units | o. | ls .1 pu unj 1 {
iElectrical Conductivity | | | | ] | | | | | | | | |
I e 25c¢C |11955-1-B1 |18000. |18000. | | | | jumhos/ecm | o. | | 10} | |
[ 1 1 i AL 1 L 1 i A L L i 1 1

MS§ = Matrix Spike;

MSD « Matrix Spike Duplicate;

RPD = Relative Percent Difference

H Mean - sample concentration is greater than four times the spike level.

Quality Control Officer

i
3

25 ?%{‘/4

/
A

Danette B;hm.

Al tesults listed in this report are for the exclusive use of the submilting parly. BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachinent or third party interpretation.
4100 Atlas Court * Bakersfield, CA 93308 * (661) 327-4911 * FAX (661) 327-1918 * www.bclabs.com



BC Laboratories, Inc

B C LABORATORIES
QUALITY CONTROL REPORT
{Precision & Accuracy)

Geomega Inc.

2995 Bageline RA. Suite 202
Boulder, CO 80103

Jeff Anderson

Samples Affected: 02-12015-4

Date of Report: 12/26/2002

Sample Matrix: Groundwater

QC Batch 1D:

200212015-4*WATER

" T T T T T T T T 2] T T T T
| | | | i | | MS | wsp | | | | Precision| | | Accuracy
I | | sample | Sample | MS§ | MSD | Spike | spike | }sample|Spike | Control | MS | MSD | Control
constituents |QC sample ID | Result |Duplicate | Result | Result | Level | Level |units |R.P.D.|R.P.D.| Limits |% Rec |¥ Rec | Limits
== " } } t == = ! t 4 } f } t t f
fcalcium |]TAD-12398-1-B2| 60.44 | 60.13 | 69.57 | 63.19 | 10.2 | 10.2 |mg/L | | 200 MEAN{H MBAN| 85 - 11
IMagnesiumn |TAD-12398-1-B2| 15.64 | 15.53 | 26.39 | 26.23 | 10.2 | 10.2 |mg/L I T S < Y 20]105. |104. | 85 - 11
sodium |TAD-12398-1-B2| 17.22 | 17.04 | 26.89 | 26.66 | 10.2 | 10.2 |ma/L | (O YO G T 200 95. ] 93. | 8S 11
lrotassium |TAD-12398-1-B2} 4.893 | 4.793 | 15.53 | 15.56 | 10.2 | 10.2 |mg/L JepQL | 0. | 20l104. J105. | 8s5 - 11
JHydroxide 112015-2-B1 l <« 3.3 < 3.3 1 1 | ] log/L lepot | 1 10] ] |
ICarbonate {12015-2-B1 | < 6. | < 6. | | | | |mg/L l<PQL | | 10} | 1
Bicarbonate 112015-2-81 ] 396.5 ]| 401.3 | 709.8 | 707.2 | 304.8 | 304.8 |mg/L Y N I | 10/103. |102. | 80 - 12
fsulfate j12015-4-B3 |l_34.83 | 34.83 | 3138.9 | 139.1 ]| 100.0 | 100.0 |mg/L | o. | o. 1 10{104. J104. | 80 - 12t
IChloride ]12015-4-B1 L2057 |- 20.36. | -134.3 L 493g.3 | 100.0 | 100.0 |wg/L I U T 10{104. J104. | 80 - 12
fInitrate as N ) }12015-4-B1 ] 1.399 | 1.422 | 6.449 | 6.425 | 5.000 | 5.000 |mg/L 1l 2. | o. 1| 10j101. J10x. | 80 - 12(
feH_ 111955-1-B1 ] 5.68 | 5.69 | __ufl ] I |pH Units | 0. | ls« .1 PH UN| | I
IElectrical Conductivity | | | | | | | | | | | | | |
} @25 cC j11955-1-B1 {18000. |18000. | | { | fumhos/cm | 0. | | 10} | |
| — L (] 1 1 1 1 1 i 1 1 1 1 1 1
MS = Matrix Spike; MSD = Matrix Spike Duplicate; RPD =~ Relative Percent Difference
H Mean - sample concentration is greater than four times the spike level. ‘
Quality Control Officer
i
Danette Bohm
All results listed in this report are for the exclusive use of the submitting party. BC Lat ies, Inc. no responsibilily for report alteration, separation, detachiment or third party interpretation.

4100 Atlas Court * Bakers(ield, CA 93308 * (661) 327-4911 * FAX (661) 327-1918 * www.bclabs.com




BC

Geomega Inc.

Laboratories, Inc

B C LABORATORIES
QUALITY CONTROL REPORT
(Precision & Accuracy)

Date of Report: 12/26/2002
2995 Baseline Rd. Suite 202 Sample Matrix: Groundwaler
Boulder, CO 80303 QC Batch ID: 200212015-14METALS
Jeff Anderson
Samples Affected: 02-12015-1 - 02-12015-4
L T T L T T T T T T T T T T T
I ] | | | | | MS ] msD | | | | Precision| | | Accuracy
] | | sample | sample | MS | MSD | spike | spike | |sample|Spike | Control | MS | MSD | Control
Constituents |QC sample ID |} Result |Duplicate | Result | Result | Level | Level |units |R.P.D.|R.P.D.| Limits |% Rec |t Rec | Limits
R L 1 1 . - i 1 L 1 1 L 1 1 E B
L T T T ¥ 1 T 1 T T T ¥ T T T
jvissolved Boron |D18S-11992-1-8B| 0.0858| 0.0844] 1.114 | 1.097 | 1.02 | 1.02 |mg/L lepQL | 2. |} 20f101. | 99. | 85 - 11
|| ) 1 1 L 2 i ' 1 1 1 1 1 L ki 1

MS = Matrix Spike;

MSD = Matrix Spike Duplicate;

Al results fisted in this report are for the exclusive use of te submitting party. BC Lat P
4100 Atlas Court * Bakersfield, CA 93308 * (661) 327-4911 * FAX (661) 327-1918 * www.bclabs.com

RPD = Relative Percent Difference

ies, Inc. no

Quality Control Officer

P 2 il

Danette Bohm

ibility for report alteration, separation, detachinent or third party interpretation.



Laboratories, Inc.

- Chain of Custody Form

nt To:

ient: 6[[)/1/&7(,/4

Project #:

A 2 Heo - =Is

32110

Ln: F 4SO Project Name: YWD — CVMB{C: Comments:
ek —7
ceet Address: 2995 E@I&/Am m L.Project Code: j sk vifes/ to fhefbadl off Blis
ly, State, Zip: ’&“LLC/_CD_M Sampler(s): W pefire for Losplftih
MMM&?&@HMY [nsfiadtiona sod/mgthyd
MW . 4o 3 ! .‘-l.",f.‘ N.l.. Su":‘;ple Matrix .c,'t;. Are there any (¢ s\rllll‘lll‘nglﬁ:'r:ﬁ:!?mcs less than
5 3 - SKE 33 MY L~

bmittal #: __~] O\J I B 3 ‘es_) o

[ D g : Py © E B % EE & SMround = 15 work days

; 3 L] “a
vt pled o 3&A|62| other | ™ Notes

-1 | <yM-aiD] M (202 itoo |X
2. (cymM~17MI H 25Te2| 1:30 [ X
S| YA -19H N 28] 13:30 X
4| ey - 1IEWT u l2sle] /4:30 Il

I

CHICRY  DISTRIBUTION N ),;,mk T '-'|
<y | ARl T 1] o o, Com,) j
- SO ¥ SN X S0 30 REAG O

,-("i

|

-
[ ]
L]
L]
[
||
[ |
||
| |

@,&me as above

Report Drinking

¥ : State Zip

CA?

(] Yes mNo

Waters on Slate Form?

Send Copy to State of

Sample Disposal
D Return to Client

mlsposal by lab D Archive: Months __________

[:]oc

Special Reporting

[(Jwie [ ] RawData

ﬂqnhh By Date Time 1. Received By \; Tihme
2 il Wfzbhal 20 | W\ puts L,w Yol v bloH 520
2. Relinquished By [nle I'llme 2 Rcckived By ll)nl |lime
3. Relinquished By Date Time 3. Received By Date Time

= BC Laboratories, Inc. — 4100 Atlas Ct. - Bakersfield, CA 93308 -~ 661.327.4911 —

Fax: 661.327.1918 -

www.bclabs.com



TR g YT T W, Y1 /] Hev. No. 8 06/12/02 Page ___l Of __L

Submission #: (07 - | m Project Code: TB Batch #

SHIPPING INFORMATION §H|PPING CONTAINER
Federal Express O UPS D Hand Deliveryﬂ lce Chest B.__ None O
BC Lab Field Service O Other O (Specify) Box O Other O (Specify)

iefrigerant: lce,ﬂ\_ Blue lce O None O Other O Comments:

Custody Seals: None £X_Comments:

; \z S |B
All samples received? Yes l; No O All samples containers intact? Yes B/No 0 Description(s) match COC? Yes

No O
COC Received Emissivity ﬁ DatelTlme 1/ 2
&_YES O NO ' C Container : — Analyst -

SAMPLE CONTAINERS

QT GENERAL MINERAL/ GENERAL PHYSICAL ] | { |
PT PE UNPRESERVED

QT INORGANIC CHEMICAL METALS
PT INORGANIC CHEMICAL METALS
PT CYANIDE

PT NITROGEN FORMS

PT TOTAL SULFIDE

2oz. NITRATE / NITRITE

100ml TOTAL ORGANIC CARBON

QT TOX
PT CHEMICAL OXYGEN DEMAND . Ll

100ml PHENOLICS
40mi VOA VIAL TRAVEL BLANK [
“Aml VOA VIAL
ASET { ) b} [} ] i ] 1 i 1] t 1 1{ 1 ] 1 IA)I
EPA 413.1, 413.2, 418.1 ' |

PT ODOR
RADIOLOGICAL
BACTERIOLOGICAL

PT EPA 504

T EPA 508/608/8080

QT EPA 515.1/8150

QT EPA 515

QT EPA 525 TRAVEL BLANK
100m EPA 547

100m! EPA 531.1

SOIL SLEEVE
PCB VIAL

aents:
Sample Numbering Completed By: [l Dete/Time: __'Y7;n  OSQD

IH:\DOCS\WPBO\LAB_DOCS\FORMS\SAMRECZ.WPD]



1& BC Laboratories, Inc.
= Cover Report

VALLEY WASTE DISPOSAL CO
1400 EASTON DR

SUITE 1398 Project Number:
BAKERSFIELD, CA 93309 COC Number:
Attn: LARRY BRIGHT ; BCL Number: 03-00457

Dear Mr. Bright:

This report contains the analytical results for the samples received under chain of
custody by BC Laboratories, Inc. The samples were logged into the Laboratory
Information Management System (LIMS) and BC Lab numbers were assigned to
each sample. The result of the temperature check, condition of the samples and
any other discrepancies were recorded on the cooler receipt form.

All applicable quality control procedures met method-specific acceptance criteria,
except as noted on the following analytical and quality control reports.

This report shall not be reproduced except in full, without written approval of the
laboratory.

-California DOHS Certification #1186

<2l

"//:./’/.—“
Authorized Signature

I} result listed in this report gre for the exclusive use of the submitting party, BC Laboratories, Inc. assumes no responsibility for report alteration, detachment or third party interpretation.
4100 Atlas Court * Bakersfield, CA 93308 * (661)327-4911 * Fax(661)327-1918 * www.bclabs.com
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Certified Ar 'l Report Page 1 of 2

@ Laboratories, Inc

\LLEY WASTE DISPOSAL CO
00 EASTON DR
JTE 1398
\KERSFIELD, CA 93309
Attn: ~ LARRY BRIGHT

Water Analysis (General Chemistry)

JC Number Receive Date/Time 01/15/2003 @ 08:10
‘oject Number - Sampling Date/Time |01/14/2003 @ 15:00
impling Location MCKITTRICK STUDY Sample Depth -

impling Point PRODUCED WATER Sample Matrix Water

impled By LARRY MILLER BCL Sample ID 03-00457-1

o | s

Al 2 : Metnodi==Date== I RumEbate: i) nalyst: nziecBatch B yals
ilcium 120 mg/L 2 0.13 EPA-6010 | 01/16/03 | 01/24/03 |[14:31 | MPG2 20 385-100246 ND AO1
ignesium 66 mg/L 1 0.078 | EPA-6010 |01/16/03 | 01/24/03 |14:31 | MPG2 | PE-OP2 20 385-100246 ND AO1
idium 2900 mg/L 10 0.14 EPA-6010 | 01/16/03 | 01/24/03 [14:31 | MPG2 | PE-OP2 20 385-100246 ND AO1
tassium 55 mg/L 20 0.46 EPA-6010 | 01/16/03 | 01/24/03 |14:31 | MPG2 | PE-OP2 20 385-100246 ND AD1
ital Cations 137. meg/L 0.1 0.1 Calculated

rdroxide < PQL mg/L 6.5 6.5 EPA-310.1 | 01/20/03 | 01/20/03 |10:20 | JSM B8DB 8 283-100853 ND A01
irbonate < PQL mg/L 12 12 EPA-310.1 | 01/20/03 | 01/20/03 |10:20 | JSM BDB 8 283-100853 ND A01
carbonate 1500 mg/L 24 24 EPA-310.1 | 01/20/03 | 01/20/03 |10:20 | JSM BDB 8 283-100853 ND AO1
lifate 170 mg/L 20 1.6 EPA-300.0 | 01/16/03 | 01/16/03 |05:27 | DPC IC1 20 268-101953 ND AD1
Vloride 4520 mg/L 10 0.66 |EPA-300.0 | 01/16/03 | 01/16/03 [05:27 | DPC 1C1 20 268-101953 ND AO1
lrate as N <PQL mg/L 2 0.22 EPA-300.0 | 01/16/03 | 01/16/03 |05:27 | DPC IC1 20 268-101953 ND AO1
trate as NO3 <PQL mg/L 0.1 0.05 Calculated

ital Anions 155. meq/L 0.1 0.1 Calculated

i 7.61 pH Units 0.05 0.05 EPA-9040 |01/16/03 | 01/16/03 [11:25 | JSM B360 1 257-101284

ectrical Conduclivity @ 25 C 14600 umhaos/cm 1 1 EPA-9050 | 01/16/03 | 01/16/03 |11:07 | JSM CND-3 1 196-101243

)S (by summation) 8500. mg/L 10. Calculated

rdness as CaCO3 570 mg/L 0.5 SM-2340B

ydium Adsorption Ratio (SAR) 52. - 0.01 Calculated

ljusted Sodium Adsorption Ratio

AR-adj) 151, - 0.01 Calculated J

11 resuits listed in this report are for the exclusive use of the submitting pany. B( Laboratories. Inc. assu responsibilily for repor alteration. separation. detachment or third party inierpretation.



Certified Ai

Laboratories, Inc

Water Analysis (General Chemistry)

| Report

Page 2 of 2

ample Description

[MCKITTRICK STUDY, PRO

DUCED WATER

e ey

01/14/2003 @ 15:00, LARRY MILLER

RUY

ttractable
SP) 43. - - 0.01 Calculated
ic 6.5 - 0.01 Calculated
#100%
gyp./hr/100
ypsurn Requirement 53. gal./min, 0.01 Calculated

lag

Explanations

PQL's and MDL's are raised due to sample dilution.

01

alifornia DOHS Certification #1186

g ibili § i i retatiott.
Al results listed in this report are for the exclusive use of the submitting partv. 8C Laboratories. Ine. assumes no responsibility for report alteration. separation. delachment or third party interpl

AVAR Alas Maims @ Baliacafald A ATING & 722143197 AR A C LV 2218 17T HO00 &

srisssnar bandahe coam




Certified Ar 1l Report Page 1 of 1

E- Laboratories, Inc

\LLEY WASTE DISPOSAL CO
00 EASTON DR
JITE 139B
\KERSFIELD, CA 393309
Attn:  LARRY BRIGHT

Water Analysis (Metals)

JC Number -— Receive Date/Time 01/15/2003 @ 08:10
‘oject Number --- Sampling Date/Time [01/14/2003 @ 15:00
impling Location MCKITTRICK STUDY Sample Depth -—

impling Point PRODUCED WATER Sample Matrix Water

impled By LARRY MILLER BCL Sample ID 03-00457-1

ssolved Boron 385-100246

lag Explanations

01 PQL's and MDL's are raised due to sample dilution.
omments

ample was filtered thru 0.45 u filter and acidified prior to metal analysis.

alifornia DOHS C--‘ification #1186

itti iy i ibility {c ion. i i i retation.
Al results listed in this report are for the exclusive use of the submitting party. BC Laboratories. Inc. assi responsibility {or repon alteration. separation, detachment or third party intem
P -
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B}C Laboratories, Inc. Chain of Custody Form R A MR R

7l a2
\ i : MR RICRk, i R 22783
LYALL T'ELDLEK’G sac Project #:\R/M. 3 : : Page of
AOrtLNT— Project Name: Comments:
= — += _
_Address: /409 Lasran 139 [ |Project Code:. oo s b Missliads i af
= : 9230 s, e v faEnf v il o, ofy
State, Zip: ZSKS$EDD « g_. 7 Sampler(s): L,q.m;; MLz wifipe foo foonhapd /1ol
2JAR 5vo+ Fax323 £3%¢ N ssfeaftin s fredfedfihafh
| Address: E m i ik Sang;ple Mﬂﬂ'i E.;‘ Are there anynlre::lsu::!‘l:’g;l::::l;zr;i?mes less tran
25 I
a4 O COAL ° SSERSAE: Flay [l
De ptio Date o Y v 2 k| e ¢ |E2 * Standard Turnaround = 15 work days
s L ﬁ Dug
piled pleg \t, S CS k] Eﬂ:
? P Al5|A|5|2| Otlier Notes
_Em__ [ 174103\ F00 Pt ?{ ?Q
| | G HOLSS TWE |
|| of |wo, (M0, JoP  sa
4 ]1‘-1’"1725'?; i L [ Dol #{on MpAZ o O T
| |
! Sample Disposal Special Reporting
Same as above Report Drinking
m IE/ Waters on State Form? (] weturn to Client E Disposal by lab D Archive: Months__________ D Qc D wip D Raw Data
D Vs I:] No N / /L / / Time 1. Received By /67 Date Tim.e
e, T k‘"’ : 1 ¢7/0 _3- 3’/0 ﬁrM/{/) u “ . : <
. Relinquished Py Dale Time 2. Receiv y
. Send Copy to State of ;
State Zip ot / |
D Yes D No 3. Relinquished By lDa(e Time 3. Received By Dale Time

BC Laboratories, Inc. — 4100 Atlas Ct. — Bakersfield, CA 93308 - 661.327.4911 - Fax: 661.327.1918 - www.bclabs.com



Submission #: (02 "YNAF 7~ | Project Code: | TB Batch #

SHIPPING INFORMATION SHIPPING CONTAINER
Federal Express [J urPs O Hand Delivery ice Chest O None
BC Lab Field Service O Other O (Specify) Box O Other O (Specify)_ I

igerant: lce O Blue Ice O None Other O Comments:

None !D/Comments:

| “istody Seals:

All samples received? Yes K No O All samples containers intact? Yesﬁ( No O Description{s} match COC7 Yes No O
(;OC Received Tlce Chest I_D : cv! 9§omasswny Q5 ftelTlme E/ (
emperature: : - 6' ntainer m § Lz; j !
BFYES O NO Thermometer ID: 4 f. Init ____..J._’}.Q_z
SAMPLE NUMBERS ]
SAMPLE CONTAINERS 1 2 3 4 5 6 7 8 9 10

QT GENERAL MINERAL/ GENERAL PHYSICAL }

PT PE UNPRESERVED

QT INORGANIC CHEMICAL METALS

PT INORGANIC CHEMICAL METALS ll

PT CYANIDE

PT NITROGEN FORMS

PT TOTAL SULFIDE

20z. NITRATE / NITRITE
100ml TOTAL ORGANIC CARBON
QT TOX
!PT CHEMICAL OXYGEN DEMAND
100ml PHENOLICS
40ml YOA VIAL TRAVEL BLANK

-

/ QA VIAL

ET ( [
\«  _PA 413.1,413.2, 418}
PT ODOR
RADIOLOGICAL
BACTERIOLOGICAL
PT EPA 504
QT EPA 508/608/8080
,IQT EPA 515.1/8150

QT EPA 525
QT EPA 525 TRAVEL BLANK

100m] EPA 547
100m! EPA 53].1

QT EPA 548
QT EPA 549
QT EPA 631
QT EPA 8015M
QT QA/QC Il

QT AMBER

8 OZ. JAR
|

32 0Z. JAR
JsOIL SLEEVE "
PCB VIAL

PLASTIC BAG

Comments:__ =
Sample Numbering Completed By: S5 Date/Time: /)& 1Hha5

IH:\DOCS\WPBO\LAB_DOCS\FDRMS\SAMHEC2,WPD]



ZALCO LABORATORIES, INC.

Analytical & Consulting Services

4308 Armour Avenue (661) 395-0539
Bakersfield, California 83308 FAX (661) 395-3069

Valley Waste Disposal Laboratory No: 0301179-1

1400 Easton Drive Suite 139B Date Received: 01/15/03
Bakersfield, CA 953309 Date Reported: 01/21/03
Contract No.

Date Sampled : 01/14/03

Attention: Larry Bright
Time Sampled : 14:00

Sample Type: Water

Description: McKittrick Water Study
Sampled by Larry Miller

REPORT OF ANALYTICAL RESULTS

Constituents Results Units DLR Method/Ref
TPH Crude 0il
Gasoline Range Organics C4-C10 ND mg/1l 0.5 8015B/1
Diesel Range Organics C11-C25 3.8 mg/1 0.5 BO1SB/1
Crude 0il Range Organics C26-C490 ND mg/1l 0.5 B015E/1
Total Crude 0il Organics C4-C40 3.8 mg/1l 8015B/1
Purgeable Aromatics 8020
Methyl tert-Butyl Ether (MTBE) ND ug/L 0.3 8020/1
Benzene 0.60 ug/L 0.3 8020/1
Toluene 0.31 ug/L 0.3 8020/1
Ethylbenzene ND ug/L 0.3 8020/1
Total Xylenes 2.6 ug/L 0.6 8020/1
Analyzed : 01/16/03 RB
e Y24 r g S1¢ £ =
Method Reference cgs* ert Cortez, Laboratory Managei

1. EPR SW-846, 1994 3rd Edition
mg/L : milligrams per Liter (parts per million;

ug/L : micrograms per Liter (parts per billion’
umhos/cm : micromhos/cm at 25 C

mmhos/cm : millimhos/cm at 25 C

ND : None Detected N/A : Not Applicable
NSS : Not Sufficient Sample for Analysis

DLR : Detection Limit for Reporting Furposes



4308 Armour Avenue

Bakersfield, California 83308

ZAL OO L ABORATORIES, INE.

Analytical & Consulting Services

(661) 385-0539
FAX {661) 385-3068

Geomega, Inc.
2995 Baseline Rd., Ste. 202
Boulder, CO 80303

Attention: Jeff Anderson

Laboratory No:
Date Received:
Date Reported:
Contract No.
Date Sampled

0211318-4
11/26/02
12/06/02

11/24/02

Time Sampled 14:30
Sample Type: Water
Description: VWD-Cyric, CYM-1FWT
Sampled by P. Van Middlesworth
REPORT OF ANALYTICAL RESULTS
Constituents Results Units DLR Method/Ref
TPH Crude 0il
Gasoline Range Organics C4-C10 ND mg/1 0.5 BO1SE/1
Diesel Range Organics C11-C25 ND mg/1 0.5 8015B/1
Crude 0il Range Organics C26-C40 ND mg/1l 1.3 8015B/1
Total Crude 0il Organics C4-C40 ND wmg/1 80158/1

Analyzed : 12/03/02 Jov
cC:

Method Reference
1. EPA SW-84€6, 1994 3rd Edition

This camaa o bt .. . L S r

6£;f R

£rt Cortez,

- 4L A
Laboratory

mg/L : milligrams per Liter (parts por million'
ug/L : micrograms per Liter {parts pr1r bhillion

umhos/em : micromhos/cm at 25 C
mmhos/cm : millimhos/cm at 25 C

ND : None Detected N/A : Not Applicable
NSS : Not Sufficient 3ample for Analysis
DLR : Detection Limi:z for Reporting rurposes



ZALCO LABORATORIES, INC.

Analytical & Consulting Services

4308 Armour Avenue [661) 385-0539
: . Bakersfield, California 33308 FAX (661) 385-30868
Geomega, Inc. Laboratory No: 0211318-3
2995 Baseline Rd., Ste. 202 Date Received: 11/26/02
Boulder, CO 80303 Date Reported: 12/06/02
Contract No.
Attention: Jeff Anderson Date Sampled : 11/24/02

Time Sampled : 13:20
Sample Type: Watexr

Description: VWD-Cymric, CYM-19H1
Sampled by P. Van Middlesworth

REPORT OF ANALYTICAL RESULTS

Constituents Results Units DLR __ Method/Ref
TPH Crude 0il
Gasoline Range Organics C4-C10 ND mg/1 0.5 8015B/1
Diesel Range Organics C11-C25 3.9 mg/1 0.5 8015B/1
Crude 0il Range Organics C26-C40 ND mg/1 1.3 8015B/1
Total Crude 0il Organics C4-C40 3.9 mg/1 B015B/1

Analyzed : 12/03/02 Jov
cC:

Method Reference ;ggk Rabert Cortez, Laboraton(’Manag

1. EPA SW-B4&, 1994 2rd Edition
mg/L : milligrams pev Liter (parts p-i million:
ug/L : micrograms pey Liter [parts p+r billion
umhos/cm : micromhos/cm at 285 ¢
mmhos/cm : millimhos/cm at 25 o
ND : None Detected N/A : Wot Applicable
RS8S : Not Sufficient Sample for Rnalwvsis
DLR : Detection Limir for Reporiing imrposzs



4308 Armour Avenue

Bakersfield, Californisa 83308

ZALCO LABORATORIES, INC.

Analytical & Consulting Services

(661) 385-0538
FAX [B61) 385-3068

Geomega, Inc. Laboratory No: 0211318-2
2995 Baseline Rd., Ste. 202 Date Received: 11/26/02
Boulder, CO 80303 Date Reported: 12/06/02
Contract No.
Attention: Jeff Anderson Date Sampled 11/24/02
Time Sampled 11:20
Sample Type: Water
Description: VWD-Cymric, CYM-17N1
Sampled by P. Van Middlesworth
REPORT OF ANALYTICAL RESULTS
Constituents Results Units DLR Method/Ref
TPH Crude 0il
Gasoline Range Oxganics C4-C10 ND mg/1 0.5 8015B/1
Diesel Range Organics C11-C25 ND mg/1l 0.5 8015B/1
Crude 0il Range Organics C26-C40 ND mg/l 1.3 8015R/1
Total Crude 0il Organics C4-C40 ND mg/1 8015E/1

Analyzed : 12/03/02 Jov

(el el

Method Reference

B

-ie

EPA SW-B46, 1994 3rd Edition

_ _,Q\r Rok

7

rt Cortez,

X :
Laboratoxry

mg/L : milligrams p:y Liter {parts per million:
ug/L : micrograms pey Liter (parts por bhillion-

umhos/cm : micromhos/cm at 25 €

mmhos/em : millimhos/cm at 25

ND : None Detected N/A : Not Api:licable

RSS : Not Sufficient Sample foi Analvsis

DLR : Detection Limi' for Reparting :mrpases



ZALCO LABORATORIES, INC.

Analytical & Consulting Services

4308 Armour Avenue (661) 385-0538
Bakersfield, California 93308 FAX [661) 385-30689
Geomega, Inc. Laboratory No: 0211318-1
2995 Baseline Rd., Ste. 202 Date Received: 11/26/02
Boulder, CO 80303 Date Reported: 12/06/02
Contract No.
Attention: Jeff Anderson Date Sampled : 11/24/02
Time Sampled : 11:00
Sample Type: Water
Description: VWD-Cymric, CYM-21D1

Sampled by P. Van Middlesworth

REPORT OF ANALYTICAL RESULTS

Constituents Results Units DLE Method/Ref
TPH Crude 0il
Gasoline Range Organics C4-C10 ND mg/1 0.5 B015B/1
Diesel Range Organics C11-C25 ND mg/1 0.5 8015B/1
Crude 0il Range Oxrganics (26-C40 ND mg/1 1.2 8015B/1
Total Crude 0il Organics C4-C40 ND mg/1 8015B/1

Analyzed : 12/03/02 Jov
cC:

Method Reference gi;V R
1. EPA SW-846, 1994 3rd Edition

ert Cortez, Laboratory Manage¥

mg/L : milligrams per Liter {paxts per millici!
ug/L : micrograms pey Liter (parts p«r billion-
wmhos/cm : micromhos/cm at 25

mmhos/cm : millimhos/em at 25 ¢

ND : None Detected N/A : Not Applicable
NSS : Not Sufficient sample for Analweis

DLR : Detection Limi: for Reporiing inrposes

V

Thir camad i bivnichad far tha avrlisciin ien wf e Coicbmmnnr med cmaline aal dn s cmmmmlas temtad Talen s ami canmnnolhla favn camam albncmtine ae dadeabannms



ZALCO LABORATORIES, INC.

Analytical & Consulting Services

4308 Armour Avenue (6611 395-0539
S Bakersfield, California 33308 FAX (B61) 385-3069
Geomega, Inc. Laboratory No: 0211318-4
2995 Baseline Rd., Ste. 202 Date Received: 11/26/02
Boulder, CO 80303 Date Feported: 12/06/02

Contract No.
Attention: Jeff Anderson Date Sampled : 11/24/02
' Time Sampled : 14:30

Sample Type: Water
Description: VWD-Cyric, CYM-1FWT

Sampled by P. Van Middlesworth

REPORT OF ANALYTICAL RESULTS

Constituents Results Units DLR Method/Ref

Purgeable Aromatics 8020
Methyl tert-Butyl Ether (MTBE) ND ug/L 0.3 8020/1
Benzene ND ug/L 0.3 B8020/1
Toluene ND ug/L 0.3 8020/1
Ethylbenzene ND ug/L 0.3 8020/1
Total Xylenes ND ug/L 0.6 8020/1

Analyzed : 12/03/02 JOovV

eays
Method Reference cg;* Robért Cortez, Laboratory Manager

1. EPA SW-B46, 1994 2rd Edition
mg/L : milligrams per Liter {parts psr million:
ug/L : micrograms per Liter (parts per billion:
umhos/cm : micromhos/cm at 25 C
mmhos/cm : millimhos/cm at 25 C
ND : None Detected N/R : NWot Applicable
NSS : Not Sufficient Sample for Analysis
DLR : Detection Limi: for Reporting lurposes

™ PR | CRU R o S | 4 ¢ =)
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ZALCO LABORATORIES, INC.

Analytical & Consulting Services

4308 Armour Avenue

(661) 395-0539

Bakersfield, California 83308 FAX (661) 385-3069
Geomega, Inc. Laboratory No: 0211318-3
2995 Baseline Rd., Ste. 202 Date Received: 11/26/02
BPoulder, CO 80303 Date Reported: 12/06/02
Contract No.
Attention: Jeff Anderson Date Sampled 11/24/02
Time Sampled 13:30

Sample Type: Watexr

Description: VWD-Cymric, CYM-19H1
Sampled by P. Van Middlesworth

REPORT OF ANALYTICAL RESULTS

Constituents Results Units

DLR Method/Ref

Purgeable Aromatics 8020

Methyl tert-Butyl Ether (MTBE) ND ug/L
Benzene ND ug/L
Toluene ND ug/L
Ethylbenzene ND ug/L
Total Xylenes ND ug/L
Analyzed : 12/03/02 JOov
Method Reference bggw- ROYert Cortez,

1. EPA SW-B4¢, 1994 2rd Edition

Laboratow) Manag'

8020/1
8020/1
8020/1
8020/1
8020/1

oo 00D
o0 W W W w

mg/L : milligrams per Liter {(parts p-r million:
ug/L : micrograms per Liter {parts p=y billien’

umhos/cm : micromhos/cm at 25 C
mmhoe/cm : millimhos/cm at 25 €

ND : None Detected R/A : Rot Applicable
NSS : Not Sufficient Sample for Analyeis
DLR : Detection Limit for Reporting Purposes

This report is furnished far the axeliicive ke af alir Cuctamee and Annlise Anky s the enmnlae toctad Talrn e ant racmanciile far rannd abarnion ac dadoaboanas



ZALCO LABORATORIES, INC.

Analytical & Consulting Services

4308 Armour Avenue {661) 395-0538
_ R Bakersfield, California 83308 FAX (B61) 385-3068
Geomega, Inc. Laboratory No: 0211318-2
2995 Baseline Rd., Ste. 202 Date Received: 11/26/02
Boulder, CO 80303 Date Reported: 12/06/02
Contract No.
Attention: Jeff Anderson Date Sampled : 11/24/02

Time Sampled : 11:30
Sample Type: Water

Description: VWD-Cymric, CYM-17N1
Sampled by P. Van Middlesworth

REPORT OF ANALYTICAL RESULTS

Constituents Results Units DLR Method/Ref

Purgeable Aromatics B020
Methyl tert-Butyl Ether (MTBE) ND ug/L 0.3 8020/1
Benzene ND ug/L 0.3 8020/1
Toluene ND ug/L 0.3 8020/1
Ethylbenzene ND ug/L 0.3 8020/1
Total Xylenes ND ug/L 0.6 8020/1

Analyzed : 12/03/02 Jov

con
Method Reference Cg;‘ Rohert Cortez, Laborator

1. EPn SW-846, 1994 31d Bdition c
mg/L : milligrams pey Liter /parts p=r million:
ug/L : micrograms p#r Liter {parcs per billion:
umhos/cm : micromhos/cm at 25 C
mmhos/cm : millimhos/cm at 25 C
ND : None Detected N/A : Not Applicable
NSS : Not Sufficient Sample for Analysis
DLR : Detection Limit for Reporting Hurpos:ss

'

Thic rannart ic firniched far tha exrlicive 1se nf aur Cucstnmer and Annliee Anky in the tamnlec tected  7alen ic nat reennncihle far rennd Allaratinn nr detnchmant



ZALCO LABORATORIES, INC.

Analytical & Consulting Services

4308 Armour Avenue [(661) 395-0539
Bakersfield, California 93308 FAX (B61) 385-3069
Geomega, Inc. Laboratory No: 0211318-1
2995 Baseline Rd., Ste. 202 Date Received: 11/26/02
Boulder, CO 80303 Date Reported: 12/06/02
Contract No.
Attention: Jeff Anderson Date Sampled : 11/24/02

Time Sampled : 11:00
Sample Type: Water

Description: VWD-Cymric, CYM-21D1
Sampled by P. Van Middlesworth

REPORT OF ANALYTICAL RESULTS

Constituents Results Units DLR Method/Ref
Purgeable Aromatics 8020

Methyl tert-Butyl Ether (MTBE) 0.33 ug/L 0.3 BC20/1
Benzene ND ug/L 0.3 8020/1
Toluene ND ug/L 0.3 8020/1
Ethylbenzene ND ug/L 0.3 8020/1
Total Xvlenes ND ug/L 0.6 8020/1

Analyzed : 12/03/02 Jov

co:
Method Reference J;;v Rodert Cortez, Laboratoy/

1. EPA SW-BR46. 1494 3rd Edition
mg/L : milligrams pe: Liter {(parts psr million
ug/L : micrograms pei Liter iparts per billion’
umhos/cm : micromhes/cm at 25
mmhos/cm : millimhos/cm at 25 ¢
ND : None Detected N/A : Not Aprlicable
N§S : Not Sufficient Sample for Analvsis
DLR : Detection Limit for Reporting turposes

This report is furnished for the exclusive use of our Customer and aoolies onlv 16 the camnlec facted Talrn ic mnd rasmansible S conoa b o
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™ Chain of C_. .,dy Record BRE !

Page i o !

ZALCO LABORATORIES, INC.

3

: A gt Ty R
4309 Armour Ave. _ WA ABEY Turnaround Time:. Zalco Lab # {. )m} ” ) 3 4
Bakersfield, California 93308 S %’ glu} }- = ; il (JRUSH By: - ’
[FBS‘H 38505398 : DExpedlted (1 Week) Field.Log #
ax.(661) 385-3068 Ice Chest # , Temperature?C }J\Romlne (2 Weeks) Work Order #
sompany Name

s o theﬂ;g, ) Y 3-qitF ANALYSES REQUIRED
T T A | Fesults
\ddress '
jor - () FAX # 5(") 2 e 0§ 457
e 2 il o AR 3 < -
]"}' 74 7,.] 0 o l?(\,lf g Nre. 2o T Results ( j} ?jg '}: /€3 *-‘:';
Sy, State, 21 y Repor Altenion ~) H Tﬁ o
- i ! . o)
B, (00 o307 T FF /*f m(m“ fan fl(-"F'g'ﬁ)?éﬂ‘ Miega e ] e g|&|E
Ao Sampled by: > T o~ il\ Slula
0 - " ]
. I' 2 _!’/ oo J?!ﬁg ff. J‘ri i f{il. é r LR atl d'i. ped e {}:hq %‘i g E §
| Dat i T : L
ﬁgf:e Samp?ed Samn::laad Ses ::: Hekow Legal Sample Description . C:Jnlah::;'s. ; QIQ o § 8 Remarks
] 7 P o =
Fy " e - ' o - & £
o |wafen | oo | W CYM-21D] 214 N X | Al | Lo wFap
(..") T : : r o 2 ‘ S .- n}{r ?, Fi : . : _ 7 .
n‘f’a‘»/m W3 | W | oval - 17N 2| & IR A Al e viad
o |Hfas ,m 1250 | W | ovM. 19K & 16 I ’3 A o Wi Lo
£ £ "L y - = i - ‘1 - ':- ,'
.-;‘ F’:/ } fﬁ?ﬁ? ;F.f‘,'lf;{) 1;’ nj (’ J;‘f:fzxf = 1F tﬂJ r :EE {:.r o :}(,__ ;{-‘! i F/;n .1'!.
f

PRINT COMPANY

nE‘uNoms'Heo‘av: Signature

r gr' -
‘fa,r A, %/ﬂ, oy N

RECEIVED BY: Signature

asiing frw . F oy b

v

l l o Towy

NOTE: Samples are d * 30 days after resulls are reported unless other arrangements are made. P-Plastic M-Metal T-Tedlar V-VOA
Hazardous samples will »d 1o client or disposed of at client’s expense. . WW-Waslewaler S-Solid i F; ::\roleum s "L+ ls.{qul No(t)hér
’ s -Aci austic, a
/hite - Office Copy Yellow - Lab Copy Pink - Client Copy Sl A-Acid, pH<2 (HCl.HNOa.HZSO4) . S-NaOH+ c UG ( H)



REPORT OF ANALYTICAL RESULTS

7y

Client: Larry Bright Lab Number: 30327
Valley Waste Disposal Co. Collected: 01/14/03
1400 Easton Dr., #139 B Received: 01/15/03
| Bakersfield, CA 93309 Matrix: Water
Project: McKittrick Water Study Sample Description:
See Below
Project Number: Analyzed: 01/21/03
Collected by: Larry Miller Method: off line, dual inlet
50 8D
LAB SAMPLE 5'%0 5'%0 Dup 5D 8D Dup
NUMBER DESCRIPTION %o %o o0 %o
30327-1 Sample #1 -5.1* -5.1 -60 -58

Dup = Duplicate Analysis
*: pH adjusted before oxygen isotope analysis

303270.xls
DZ/mi

Submitted by,
ZymaX FORENSICS

Dachun Zhang. Ph.D.

Director, Stable Isotopes

805.544.469

Meenie AL ML LU




QUALITY ASSURANCE REPORT

Client:

Larry Bright
Valley Waste Disposal Co.
1400 Easton Dr., #139 B

Analyzed:
Method:

Lab Number:

30327
01/21/03
off line, dual inlet

l Bakersfield, CA 93309

QA DATA FOR §'°0

ACCEPTANCE
STANDARD RV RVp LIMIT %
NI -11.7 -11.6 + 0.15
NI-DUP -11.7 -11.6 + 0.15

QA DATA FOR &D

ACCEPTANCE
STANDARD RV RVp LIMIT %o
M -17 -16 + 1.5
ZM-DUP -17 -15 + 1.5
NL -332 -334 + 1.5
NL-DUP -332 -332 + 1.5

RV = Known reference value for laboratory working standard
RV = Daily measurement of reference value

ZM = Zuma Beach sea water
NL = Antarctic ice water

Ni = Water

Submitted by,

ZymaX FORENSICS
303270.xls Dachun Zhang, Ph.D.
DZ/mi Director, Stable Isotopes

805.544.4696

whnl .

T R |
S e IR Vb



REPORT OF ANALYTICAL RESULTS

T3TRGbeS

[Client: Jeff Anderson Lab Number: 29904
Geomega Collected: Various
2995 Baseline Rd., Ste. 202 Received: 12/04/02
l Boulder, CO 80303 Matrix: Water
Project: VWD - Cymric Sample Description:
See Below
Project Number: C01232A Analyzed: 12/18/02 - 12/27/02
Collected by: Paul VanMiddiesworth Method: off line, dual inlet
8'°0 8D
LAB SAMPLE 5'%0 8D 8D Dup
NUMBER DESCRIPTION %o %o %o
29904-1 21D1 -11.6 -93 -91
29904-2 17N1 -6.0 -65 -64
28904-3 19H1 -45 -55 -54

Dup = Duplicate Analysis

299040.xls
DZ/mil

Submitted by,
ZymaX FORENSICS

Dachun Zhang, Ph.D.

Director, Stable Isotopes

805.544.4696

.. . —"--sq-"r'v -~ -~
YARWLAITI S AUBE. SO

Sor Luis Obis;
fo



Geormega

2995 Baseline Rd. Suite 202
Boulder, CO 80303

(O AN B Y ok L
Project: V WL/~ Cyuric

Chain of Custody Record

JCI]Q}/’ 4

"Z?Cc—. Lcon

(303)‘/73—‘!/' /K, 103

303-442-2549 (phone)
303-938-8123 (fax)

411

Number:

i ]
Sent To: Z ymax. Labs

o b e sl &

- Afn. Alla DETT

; ! i Y Zace n.
Sampling Personnel: ?ZV/ Mh//(’ﬂ/“wm_% - 5;7 17.“': Obispo, cA 73’/06/@;);%/ i
- l2/2/02 -
) T Analyses Requested
N
S
# of Matrix| Sample Sample \“‘é
Sample 1D Date Time | Containers | Type | Filtered? Y/N | Preserved? Y/N [\§ -3 Comments
99049-) 21Dj i/zifoz| M oo W N Y, Keport 4o
; 1 o |
i 17N ([ u/zs"/oL /(30 ! n N NV TeFF Ander
-3 15 H( nfesfoz| 1330 [ W A N >
Relinquished hy- Date: Time: , cejved by: - Date: Time: N
b /‘—//%mﬂ 12/ofoz  /3-00[ P 3 y@cw» 70%4«% R4 =92
Relinquished by: Date:  Time: \a&t ived by: Date: Time:
Relinquished by: Date: Time: Received by: Date: Time:

Method of Shipment:

Yo+

Distribution: Original - Accompany Shipment; One copy - Project Manager

G eomega



QUALITY ASSURANCE REPORT

I Client: Jeff Anderson Lab Number: 29904
Geomega Analyzed: 12/18/02 - 12/27/02
2995 Baseline Rd., Ste. 202 Method: off line, dual inlet
Boulder, CO 80303

QA DATA FOR 5'%0

ACCEPTANCE
STANDARD RV RVp LIMIT %o
NI -11.7 -11.6 + 0.15
NI-DUP -11.7 -11.6 + 0.15

QA DATA FOR 8D

ACCEPTANCE
STANDARD RV RVp LIMIT %o
M -17 -16 + 1.5
ZM-DUP -17 -18 +1.5
NL -332 -331
NL-DUP ' -332 -333 + 1.5

RV = Known reference value for laboratory working standard
RVp= Daily measurement of reference value

ZM = Zuma Beach sea water
NL = Antarctic ice water
NI = Water

Submitted by,
ZymaX FORENSICS

299040.xls Dachun Zhang, Ph.D.

DZ/mi Director, Stable Isotopes

805.544.4696 S N =
an Luis Obisps CA

R T pem s
WA LN ESLUIBE. DS fox BOE 544



Geomega
2995 Baseline 2. Suite 202
Boulder, CO 80303

v Ly 10ty

Chain of Custody Record

et e geo: 747938

Cﬁ f.v'_“;"f) Yq2-q1) i, 10F
303-142-25489 (phone)
303-938-8123 (fax)

A1l ALt

Project: ¥V WL/ = C- wariC
Number:

.|Sampling Personnel: 72/ / A{M/“UWM

SeanOZ/qu)( La,ér \/‘?‘Hﬂ Hﬁéﬁ_ JC

7/ Zace Ln.

- Sarn Luis 0‘17’0

cA 9390/
(g25) s47-469,

Date: /z/2 /03

Analyses Requested

N8 5
: 3
# of Matrix Sample Sample \\';
nr Sample ID Date Time | Contalners | Type | Filtered? Y/N | Preserved? Y/N [N -2 Comments
2990 7-/ 21Dj wafor| oo | 1 W | W v/ Keport Vg
A 17N/ H/Z%L It 3p ! y\/ A NV T‘F}: Ang&fro-h
3 19 H/( H/zs‘/oz 13:30 [ W r Vid b

Relinquished by:

Relinguished by« ate: Time:
;,4.// W /z/zﬁz /3-"0

3ved by: @m 70 2 Dple:

2\“‘/ zTime: //:02

Date:

Time:

ived by:

Date:

Time:

Relinquished by:

Date:

Time:

Received by:

Date:

Time:

Melhod. of Shipment:

Distribution: Original - Accompany Shipment; One copy - Project Manager

£
(G evmega

A= =

R

R TR e Tt N |
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REPORT OF ANALYTICAL RESULTS

by Jeff Anderson Lab Number: 29904
Geomega Collected: Various
2995 Bassline Rd., Sta. 202 Received: 12/04/02
Boulder, CO 80303 Matrix: Water
s Toiast VWD - Cymric Sample Description:
; See Below
iFroizet Number: C01232A . |Analyzed; 12/1B102 - 12/27102
Collected by: Paul VanMiddlesworth Method: off line, dual inlet
5'°0 8D
LAB SAMPLE 5'% " 8D 5D Dup
NUMBER _ DESCRIPTION -~ %o Yoo Yoo
28904-1 21D1 -11.6 -83 ' -91
29904-2 17N1 - 6.0 -65 -64
28804-3 19H1 g 4.5 -55 -54

Dup = Duplicate Analysis

Submitted by,
ZymaX FORENSICS

22238a.xls 6achdn Zhang, Ph.D.

Director, Stable Isotopes

71 Zura Lans

205.544.4696 : Wi ;
" - S buis Olidsne CA 73
W ZymaXisa.corn i s 876 544 B

~o I
2



_ QUALITY ASSURANCE REPORT

iy DX

Zlhient: Jeff Anderson 1ab Number: 29904
Geomega Analyzed: 12/18/02 - 12127102
i 2995 Baseline Rd., Ste. 202 Method: off line, dual inlet
! Boulder, CO 80303
f E
QA DATA FOR 5'%0

i ACCEPTANCE
! STANDARD RV RVp LIMIT %o

NI -11.7 -11.6 + 0.15

NI-DUP -11.7 -11.6 + 0.15
' QA DATA FOR 5D
é ACCEPTANCE
[ STANDARD RV RVp LIMIT %

ZM -17 -18 + 1.5

ZM-DUP -17 -18 +15

NL -332 -331 '+ 15

NL-DUP -332 -333 + 1.5
=Y = Xnown referenca value for laboratory working standard
V.~ = Daily measurement of reference value
ZM = Zuma Beach sea water
NL = Antarctic ice water
Al = Water

Submitted by,
ZymaX FORENSICS
299040.xls Dachun Zhang, Ph.D.
DZ/ml Director, Stable Isotopes
73 Zoco tann

805.544.4696
wieew ZymiaXuss oo

Sar: Luis Dbispe CA 93401
fgy BD5 5442224



FAX

Fax Number: | (303) 938-8123

Company: ‘ Geomega

Attention: I Jetf Anderson

Date: | 12/23/02

From: | Julie D. Miller

Number of Pages: 1 3

fexcluding cover sheet)

Additional Comments: | Results follow.

[

l

Project Name: ! VWD - Cymric

Project Number: [ C01232A

ZymaX Lab ID: ‘ 29904

ZymaX

71 Zoca lane

Son Luts Obispo CA 93401

phone: 805.544.4696

fox: 805.544.8226.

email: zymax®ZymsXuse.com
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report to /

71 Zaca Lane

San Luis Obispo CA 93401

vox 805.544.4696
fox 805.544.8226

2222722222272

CLIENT
EDD

LUFT
EDF

ow
EDT

CHAIf

Q7222222222227277777/777%/777777770000 0

~t CUSTODY

YOX
/lonan (o 0 ) B2 nos |ErTaAm L7 ANALYSIS REQUESTED Turnaround Time
company, ; : proj ; - i
N lar. g - | s T, A e N "fi--r:r_ S ::-: asap [ asne[ ]
address ! N s proj # ! i
Sy o S T ) PG g . g 12he [] 72ee[]
_____ . : sampler ) (] *
,’;‘_‘T‘;,',\ TRl >~ et T ::.« Pl > SRR ot 'j;' $ . £ "::: '5 2l D “d_l,
: WA R A (T A% § Lo me s
©. ZymaX . - : th‘ K]
‘use only - SAMPLE DESCRIPTION Date Sampled| Time | Matrix | Preserve | ™, £ Remarks
o "; 7 :I-.T:‘».f.,-..-.:: = " ," ;";’4 3 R 2Ry - \" .-‘!
ZZZZ7/7777Z77777/7277777/77727277777/7277/7777 Z
Comments Relinquished by: __# 4 ‘/' ¢ j," / Received by:
Signature Pl a“""'?' il Az fika Signature
Print - G TR LS GRA S PO Print
Y I e
Company .': .__:_ = . < E o id0; BTEE ", ,Y'; B 1l Company
Date ke W Time el Date Time
Sample integrity upon receipt: | Bill 3rd party: Relinquished by: Received by Zymua(;-‘e,njlé?technqlogy, inec:
B y . 0 s i
Samples received intact D wignaore Slg.!,nature = A g
Samples received cold [:] Erink Remm ' ,
Custody seals D Company Company = 2
; — -~ | PO#: Date Time Date. = Time
Correct container types Quote o ==
zmail: login@Zv usa.com Page._ of £



